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Generic Scan Tool 


1 On Board Diagnostic 
= “1.1 GST Manual Contents”, page 1 


= “1.2 OBD Systems”, page 1 
= “1.3 Malfunction Indicator Lamp Illumination", page‘1 


> “1.4 CAN Data Link”, page 2 
= “1.5 Electronic Power Control Warning Lamp”, page 2 


1.1 GST Manual Contents 


Included in the contents of this GSTamanual is a summary table 
of the vehicle specific OBD II Emission Related Engine and 
Transmission DTCs. This table contains all necessary Malfunc- 
tion Criteria, Threshold Values, Secondary Parameters, Enabling 
Conditions, Monitoring Time Length, Frequency of Checks, and 
MIL Illumination to accurately monitor and diagnose the Engine 
Emissions and Transmission and perform all functions required 
to run Modes 01 through 09 with:a hand held scan tool. For a 
further description of the monitor strategies, a document refer- 
ence has been provided throughout this GST manual to the 
applicable OBD System Strategy;document. 


This GST manual also contains the step by step pin point test 
procedures to accurately diagnose the suspected component or 
system once a DTC has been set. All references to repair proce- 
dures and wiring diagrams will be found within the diagnostic test 
procedure. 


1.2 OBD Systems 
OBD II 
”OBD” is an acronym for the On Board Diagnostic, System. 


ai 


DE 


; 


California OBD II applies to all gasoline engine vehicles’up to 
14,000 Ibs. Gross Vehicle Weight Rating (GVWR) starting in'the 
1996 MY and all diesel engine vehicles up to 14,000 Ibs. GVWR 
starting in the 1997 MY. 


Several states in the Northeastern United States have chosen to 
adopt the California emission regulations starting in the 1998 MY 
and are known as "Green States”. 


Green States receive California-certified vehicles for passenger 
cars and light trucks up to 6,000 Ibs. GVWR. Starting in the 2004 
MY, Federal vehicle over 8,500 Ibs. will start phasing in OBD II. 


Starting in 2004 MY, gasoline-fueled Medium Duty Passenger 
Vehicles (MDPVs) are required to have OBD II. Federal OBD II 
applies to all gasoline engine vehicles up to 8,500 Ibs. GVWR 
starting in the 1996 MY and all diesel engine vehicles up to 8,500 
Ibs. GVWR starting in the 1997 MY. 


OBD II system implementation and operation is described in the 
remainder of this document. 


1.3 Malfunction Indicator Lamp Illumination 
"MIL” is an acronym for the Malfunction Indicator Lamp. 


If the ECM recognizes a malfunction that leads to increased emis- 
sions values, it indicates them by lighting the MIL which is located 
in the instrument cluster. 


The ECM switches on the MIL after the ignition is switched on. 
Shortly after the engine is started, The MIL goes out if the ECM 
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does not detect a malfunction that increases the emissions val- 
ues. 


If the ECM recognizes a malfunction that leads to increased emis- 
sions during the operation of the engine, the ECM switches on 
the MIL and an entry is stored in the DTC memory of the ECM. 


1.4 CAN Data Link 
”CAN” is an acronym for Controller Area Network. 


The ECM communicates with all databus capable control mod- 
ules by a CAN Data Link. 


The databus capable control modules (i.e. Engine Coolant tem- 
perature Sensor) are connected by two data bus wires which are 
twisted together (CAN_High and CAN_Low), and exchange in- 
formation (messages) to the ECM. Missing information on the 
databus is then recognized and stored as a malfunction. 


The ECM illuminates the MIL through the CAN data link and tells 
the MIL to turn on, turn off, or blink. 


1.5 Electronic Power Control Warning Lamp 


(Egat 5 an acronym that stands for the Electronic Power Control 
-gas). 


The ECM monitors all EPC components after the ignition is 
switched on. 


If a malfunction is recognized in the EPC system during the op- 
eration of the engine, the ECM switches on the EPC which is 
located in the instrument clusterand an entry is stored in the DTC 
memory of the ECM. 
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2 Diagnostic Modes 
= “2.1 Diagnostic Modes Description”, page 3 


= “2.2 Diagnostic Mode 01 - Read Current System Data”, 
page 4 


= “2.3 Diagnostic Mode 02 - Read Operating Conditions”, 
page 4 


= “2.4 Diagnostic Mode 03 - Read DTC Memory", page 5 


= “2.5 Interrogating the Fault Memory”, page 6 
=> “2.6 Diagnostic Mode 04 - Erase DTC Memory”, page 7 


= “2.7 Diagnostic Mode 05 - Read Oxygen Sensor Monitoring 
Test Results”, page 8 


= “2.8 Diagnostic Mode 06 - Read Test Results forSpecific Di- 
agnostic Functions’, page 9 j 

= “2.9 Diagnostic Mode 07 - Read Fatilts Detected During the 
Current or Last Driving Cycle”, pagé 13 


=> “2.10 Diagnostic Mode 08 - Request Control of On-Board Sys- 
tem, Test or Component”, page 13 


= “2.11 Diagnostic Mode 09 - Read Vehicle | ation”, 
page 
2.1 Diagnostic Modes Description 


The information provided in Modes 01 through 09 displays the 
various levels of emission related data that may be monitored, as 
well as the ability to rettieve and read stored DTC trouble codes , 
erase stored DTC trouble codes, generate readiness codes, and 
select the various PID§ and Test-IDs used within the modes to 
monitor the engine, and,emission related component parameters. 


The following table provides a link to all diagnostic modes that 
monitor all components and systems which influence the emis- 
sion quality. 


(a) Note 


Depending on scan tool and protocol used, the information dis- 
played may be referred to bj y different names such as Test-ID 
(TID), Hex-ID, Component-ID (CID);-On-Board Diagnostic Moni 
tor Identifier (OBDMID), or contain no name at all and be refer- 
enced by only a number. 


Selectable diagnostic modes 

Mode 1: Obtain data > page 4 . 

Mode 2: Obtain operating conditions > page 4 . 

Mode 3: Interrogating fault memory => page 5. 

Mode 4: Reset/delete diagnostic data = page 7. 

Diagnostic Mode 05: Check lambda test results > page 8 . 

Mode 6: Checking test results of components that are not continuously monitored > page 9 . 
Mode 7: Checking test results of components that are continuously monitored > page 13 . 
Mode 8: Tank leak test > page 13 . 

Mode 9: Vehicle information > page 15 . 
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2.2 Diagnostic Mode 01 - Read Current Sys- 
tem Data 


Diagnostic Mode 01 makes it possible to access current emis- 

sions-related measured values and diagnostic data. The original 

measured values (no replacement values), input and output data 

and system status information are displayed using Diagnostic 
ode 1. 


Depending on scan tool and protocol used, the information dis- 
played in diagnostic mode 01 may be referred to by different 
names such as Test-ID (TID), Hex-ID, Component-ID (CID), On- 
Board Diagnostic Monitor Identifier (OBDMID), or contain no 
name at all and be referenced by only a.number: 


Test requirement 

* Coolant temperaturesat least 80° C. 
Procedure 

= Connect the scan tool. 

- Start the engine and run at idle. 

- Select “Diagnostic Mode 1: Obtain data.”. 


— From the following table, select the desired the “PID” that is to 
be monitored, e.g. “PID 05-Coolant temperature”. 


The current values of the component or system that is being 
monitored: will be displayed on the scan tool screen. 


PID Component or System 
01: Monitoring status since erasing DTC memory 

03: Condition of fuel system 

04: Calculated load condition value 

05: Coolant temperature 

06: Short term gasoline-air ratio bank 1 

07: Gasoline-air ratio bank 1 

12: Engine rotations per minute (RPM) 

13: Vehicle speed 

14: Valve timing adjust tat 1. cyl. toadvance" 
15: Intake, air temperature (IAT) 

16: Air flow quantity at Mass Air Flow (MAF) sensor 
17: Throttle valve position (absolute) 

18: Availability status of secondary air 

19: Component location of oxygen sensors 

21: Bank 1 - sensor 2 

28: OBD request is designed for diagnostic of this vehicle 


- Switch the ignition off. 
- End of diagnosis. 


2.3 Diagnostic Mode 02 - Read Operating 
Conditions 


When an emissions-related fault (pending DTC, visible in mode 
07) is first detected, operating conditions are stored. Mode 02 
makes it possible to access this freeze frame data as soon as this 
fault is shown in mode 03. Each control module only shows freeze 
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frame data for one fault via mode 02. Therefore, there are two 
priority levels. If there is a malfunction with higher priority, the 
freeze frame data is overwritten. 


— Fault with higher priority: Misfire malfunction or fuel trim mal- 
function. 


— Fault with normal priority: All other emissions-related faults. 


Depending on scan tool and protocol used, the information dis- 
played in diagnostic mode 02 may be referred to by different 
names such as Test-ID (TID), Hex-ID, Component-ID (CID), On- 
Board Diagnostic Monitor Identifier (OBDMID), or contain no 
name at all and be referenced by only a number. 


Procedure 
— Connect the scan tool. 
- Start the engine and run at idle. 


cin 


/f the engine does not start, crank the engine using starter for at 
least 5 seconds, do not switch the ignition off afterward under any 
circumstances. 


- Select “Diagnostic Mode 2: Obtain operating conditions.”. 


- From the following table, select the,desired the “PID”, e.g. “PID 
05-Coolant temperature” that is to be monitored. 


The current values of the component or system that is being 
monitored willbe displayed on the scan tool screen. 


Š PID Component or System 
03: Condition of fuel system 
06: Short term gasoline-air ratio bank 1 
07: Gasoline-air ratio bank 1 


- Switch the ignition off. 
- End of diagnosis. 


2.4 Diagnostic Mode 03 - Read DTC Mem- 
ory 


Diagnostic Mode 03 makes it possible to read emissions-related 
faults (confirmed DTCs: faults which have activated the MIL) in 
the ECM and in the TCM. 


When the Engine Control Module (ECM) recognizes an emission 
related fault it turns on the Malfunction Indicator Lamp (MIL) or if 
a Electronic Throttle Malfunction is recognized, the Engine Con- 
trol Module (ECM) turns on the Electronic Power Control (EPC): 
Warning Lamp which are both located i instrument cluster. 


The DTC's arésorted by SAE code wit! 
of a 5-digit alpha-numeric value. 


TC tables consisting 


Depending on scan tool and:protocol usedy the information dis- 
played in diagnostic mode 03 may be referred to by different 
names such as Test-ID (TID), Hex-ID, Component-ID (CID), On- 
Board Diagnostic Monitor Identifier (OBDMID), or contain no 
name at all and be referenced by only a number. 


The following tables provide a breakdown and explanation of the 
DTC code. 
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P-Codes 

Component group 

P x x x x DTC for the drivetrain 

Norm-Code 

P 0 x x x Trouble codes defined by SAEwith specified 

IL malfunction texts 

P 1 x x x Additional emission relevant DTCs provided 
by the manufacturer 

P 2 x x x DTCs defined by SAE with specified texts, 
from MY 2000 

P 3 x x x Additional emission relevant DTCs provided 
by the manufacturer from MY 2000 

Component group 

Repair group 

P x 0 x x Fuel and air mixture.and additional emission 

regulations 

P x 1 x x a Fuel and air ratios 

È x 2 x x Fuel andiair ratios 

P x 3 x x Ignition system 

P x 4 x x Additional exhaust system 

P x 5 x x Speed and idle control 

p x 6 x x Control module and output signals 

P x 7 x x Transmission 

P x 8 x x Transmission 

P x 9 x x Control modules, input and output signals 

U-Codes 

Component group 

U x x x x DTC for network (CAN bus) 

Norm-Code 

U 0 x x x Trouble codes defined by SAE with specified 

malfunction texts 
2.5 Interrogating the Fault Memory 
Procedure 


- Connect the scan tool. 
- Switch the ignition to the “ON” position. 
- Select “Diagnostic Mode 03: Interrogating fault memory ”. 


- The stored DTC or DTC's will be displayed on the scan tool 


screen. 


The following table is an example of the DTC information that may 


be displayed on the scan tool screen: 


Indication example Explanation 


P0444 SAE Diagnostic Trouble Code (DTC) 
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Indication example Explanation 

Evaporative Emission (EVAP) Canister Malfunctioning wiring path or malfunctioning compo- 
Purge Regulator Valve nent 

Circuit Open Malfunction type as next 


Refer to the following DTC 'tables for the diagnostic répair pro- 
cedure: 


SAE POxxxDTGs = page 19. 
SAE P1xxxDTCs = page 29 . 
SAE P2xxxDTCs = page 35 . 
SAE P3xxxDTCs = page 36 . 
Switch the ignition off. 

- End of diagnosis. 


2.6 Diagnostic Mode 04 - Erase DTC Mem- 
ory 


Diagnostic Mode 04 makes it possible to erase the DTC memory 
and to reset all emissions-related diagnostic data. In that way, all 
faults:in the DTC memory in the ECM and TCM are erased. The 
adaptation values may also be reset. 


+. + + è 


Emissions-related diagnostic data includes (as applicable): 
+ -MIL‘Status 

+ - Number of DTCs 

+ -Readiness,Bits 

+ - Confirmed DTCs o) 

+ -Pending DTCs a 

+ -DTC that belongs to freézë frame 

+ -Freeze frame data 

+ -Test results of specific diagnostic functions 

+ - Distance driven with “MIL ON” 

+ - Number of Warm-Up Cycles after erasing the DTC memory 
+ -Distance driven after erasing the DTC memory 

@ - Misfire counter 


Depending on scan tool and protocol used, the information dis- 
played in diagnostic mode 04 may be referred to by different 
names such as Test-ID (TID), Hex-ID, Component-ID (CID), On- 
Board Diagnostic Monitor Identifier (OBDMID), or contain no 
name at all and be referenced by only a number. 


Procedure 

- Connect the scan tool. 

- Switch the ignition on. 

- Select “Diagnostic Mode 03: Interrogating fault memory ”. 
— Then select “Mode 4: Reset/delete diagnostic data”. 

The scan tool will display: “Diagnostic data are being erased”. 
- Switch the ignition off. 


2. Diagnostic Modes 7 


Passat 1998-2000 > 
Generic Scan Tool - Edition 07.07 


- End of diagnosis. 


2.7 Diagnostic Mode 05 - Read Oxygen 
Sensor Monitoring Test Results 
B Note 


Mode 05 may not be supported on all systems. On systems where 
Diagnostic Mode 05 is not supported, refer to Diagnostic Mode 6 
for Oxygen Sensor Monitoring Test Results. 


The min & max values for each individual test in Mode 05 repre- 
sent the min & max operating values for a properly operating 
system. This data is provided to the individual aftermarket scan 
tool companies for development of their scan tool. Depending on 
the scan tool being used, the min & max values shown may vary, 
or be rounded up or down to the nearest decimal point depending 
on the aftermarket scan tool company's development process. 


e.g.: 
Minimum Value 
GST Manual documentation 0.3499 
Aftermarket Scan Tool display 0.35 


Depending on the scan tool and protocol used, the information 
displayed in Diagnostic Mode 06 may be referred;to by different 
names such as Test-ID (TID), Hex-ID, Component-ID (CID), On- 
Board Diagnostic Monitor Identifier (OBDMID); or contain no 
name at all and may be referenced by only a number. 


Test requirements 


* Exhaust system must be properly sealed between the catalytic 
converter and the cylinder heads. 


+ No DTCs stored in the DTC memory. 
* Coolant temperature at least 80° Ci 
Work procedure 

= Connect the scan tool. 

- Start the engine and run at idle. 


(a) Note 


If the engine does not start, crank the engine.using starter for at 
least 5 seconds, do not switch the ignition off afterward under any 
circumstances. 


- Select “Mode 5: Check lambda test results.”. a 


- Select the desired “Test-ID” of the component or system that 
is to be monitored, e.g. “Test-ID 01: Oxygen Sensor Monitor 
Bank 1 - Sensor 1”. 


- Select the desired “Test-ID”. 


The current minimum and maximum values will be displayed on 
the scan tool screen. 


The following table is a numerical list of all‘Test-IDs” or “Hex-IDs” 
that may be selected. 


Test-ID (Hex-ID) Component or System 
Test-ID 01 ($01) > page 9 Oxygen Sensor Monitor Bank 1 - Sensor 1 
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Test-ID 01 ($01): Oxygen'Sénsor Monitor Bank“t..Sensor 1 
= Connect the:stan tool. 

— Start the’engine and run at idle. 

— Select “Mode 5: Check lambda test results”. 

Select “Test-ID 01 ($01) ”. 

— Select the desired “Test-ID (TID)” or “Hex-ID”. 

= Check specified values at idle. 


TRD DTC Component or System Min. Max. Additional Information 
TID) 

(Hex-ID) 

01 ($01) — |Voltage threshold from rich to |550 -650 — — 


lean (fixed value). For additional mV 
information, refer to the Bosch 
Motronic ME 5.9.2 OBD System 
Strategy. Page 33. 
02 ($02)| — [Voltage threshold from lean to |550 -650 — — 
rich (fixed value). For additional mV 
information, refer to the Bosch 
Motronic ME 5.9.2 OBD System 
Strategy. Page 33. 


07 ($07), _ Minimum oxygen sensor volt- 0mV 650 mV — 
age value in test. Fopadditional 
information, refer a Bosch 


Motronic ME 5.9.2 System 
Strategy. Page 33. 


08 ($08) | P0132 |Maximutn oxygen sensor Volt- |550-650] 1048.4 |Refer to DTC P0132 in the 


age value in test. For additional mV mV DTC summary table. 
information, refer to the Bosch = page 20. 


Motronic ME 5.9.2 OBD System 
Strategy. Page 33. 


- If any of components or systems fail to meet the specified val- 
ues. Refer to Diagnostic “Mode 03: Interrogating Fault Mem- 
ory” to check for stored DTC's or the corresponding diagnostic 
repair procedure > page 5. 


- Switch the ignition off. 
- End of diagnosis. 


2.8 Diagnostic Mode 06 - Read Test Results 
for Specific Diagnostic Functions 


Diagnostic Mode 06 makes it possible to retrieve test results for 
special components and systems which are continuously or not 
continuously monitored. If the diagnosis of a system is complete, 
the diagnostic result and the corresponding thresholds are saved 
and displayed in mode 06. This data remains saved (even with 
the ignition off) until either new diagnostic results become avail- 
able or the DTC memory is erased. 


The min & max values for each individual test in Mode 06 repre- 
sent the min & max operating values for a properly operating 
system. This data is provided to the individual aftermarket scan 
tool companies for development of their scan tool. Depending on 
the scan tool being used, the min & max values shown may vary, 
or be rounded up or down to the nearest decimal point depending 
on the aftermarket scan tool company's development process. 
e.g.: 
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Minimum Value 


GST Manual documentation 0.3499 
Aftermarket Scan Tool display 0.35 


Depending on the scan tool and protocol used, the information 
displayed in Diagnostic Mode 06 may be referred to by different 
names such as Test-ID (TID), Hex-ID, Component-ID (CID), On- 
Board Diagnostic Monitor Identifier (OBDMID), or contain no 
name at all and may be referenced by only a number. 


Test requirements 


+ Exhaust system must be properly sealed between the catalytic 
converter and the cylinder heads. 


+ No DTCs stored in the DTC memory. 
* Coolant temperature at least 80° C, 
Work procedure 

- Connect the scan tool. 

- Start the engine and run at idle. 


(i) Note 


If the engine does not start, crank the engine using starter for at 
least 5 seconds, do not switch the ignition off afterward under any 
circumstances. 


- Select “Mode 6: Check test'the results of components that are 
not continuously monitored’. 


- Select the desired “Test-ID” of the component or system that 
is to be monitored, e.g. “Test-ID 01: Oxygen Sensor Monitor 
Bank 1 - Sensor 1”. 


- Select the desired “Test-ID’. 
The current minimum and maximum values will be displayed on 


the scan tool screen. j 
The following table is a numerical list of allTest4Ds" or “Hex-IDs” 
that may be selected. 
Test-ID (Hex-ID) Component or System 
01 ($01): > page 10 02 po in front of Catalytic Converter, (Bank 1- Sen- 
sor 
02 ($02): > page 11 92 Sensor Behind Catalytic Converter, (Bank 1, Sensor 
$05 (05): > page 11 Tank Ventilation System, Tank Vent Valve Function 
heck 
$05 (05): > page 12 Tank Ventilation System, Tank Leak Test 


Test-ID 01 ($01): Catalytic Conversion (Bank 1) 
- Connect the scan tool. 
- Start the engine and run at idle. 


- Select “Mode 6: Check test the results of components that are 
not continuously monitored”. 


Select “Test-ID 01 ($01) ”. 
- Select the desired “Test-ID (TID)” or “Hex-ID”. 
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- Check;Specified values at idle. 


Test-ID DTC Component or System Min. Max. Additional Information 
TID) 
(Hex-ID) 
05($05) | P0422 |Conversion Capability (storage) = > 0.4-0.6 |Refer to DTC P0422 in the 
Check. For additional informa- DTC summary table 
tion, refer to the Bosch Motronic = page 24. 
ME 5.9.2 OBD System Strategy. 
Page 4. 
07($07) | P0422 |Conversion Capability (storage) — > 0.4-0.6 | Refer to DTC P0422 in the 
Check. For additional informa- DTC summary table 
tion, refer to the Bosch Motronic = page 24. 
ME 5.9.2 OBD System Strategy. 
Page 4. 
08($08) | P0422 |Conversion Capability (storage) — > 0.4-0.6 |Refer to DTC P0422 in the 
Check. For additional informa- DTC summary table 
tion, refer to the Bosch Motronic = page 24. 
ME 5.9.2 OBD System Strategy. 
Page 4. 


- If any of components or systems fail to meet the specified val- 
ues. Refer to Diagnostic "Mode 0: lerrogating Fault Mem- 
ory” to check for stored DTC's or théigorresponding diagnostic 
repair procédure > page 5. 


- Switch the ignition offi 

- End of diagnosis. 

Test-ID 02 ($02): Oxygen Sensor Monitor Bank 1- Sensor 1 
-= Connect the scan tool. 

- Start the engine and run at idle. 


- Select “Mode 6: Check test the results of components that are 
not continuously monitored”. 


Select “Test-ID 02 ($02)”. 
- Select the desired “Test-ID (TID)” or “Hex-ID”. 
- Check specified values at idle. 


Tey DTC Component or System Min. Max. Additional Information 

(Hex-ID) 

01($01) | P0133 |Response Check. For additional - <3.7 |Refer to DTC P0133 in the DTC. 
information, refer to the Bosch Sec- |summary table > page 21. 
Motronic ME 5.9.2 OBD System onds 
Strategy. Page 33. 


- If any of components or systems fail to meet the specified val- 
ues. Refer to Diagnostic “Mode 03: Interrogating Fault Mem- 
ory” to check for stored DTC's or the corresponding diagnostic 
repair procedure > page 5. 


- Switch the ignition off. 
- End of diagnosis. 


Test-ID $05 (05): Tank Ventilation System, Tank Vent Valve 
Function Check 


— Connect the scan tool. 


- Start the engine and run at idle. 
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- Select “Mode 6: Check test the results of components that are 
not continuously monitored”. 


Select “Test-ID $05 (05)”. 
- Select the desired “Test-ID (TID)” or “Hex-ID”. 
- Check specified values at idle. 


Test-ID DTC Component or System Min. Max. 
(TID) 
(Hex-ID) 


Additional Information 


07($07) | P0441 |Fuel Tank Leak Test. For addition-| <5.5% | >9.4% 
al information, refer to the Bosch 
Motronic ME 5.9.2 OBD System 
Strategy. Page 17. 


Refer to DTC P0441 in 
the DTC summary table 
= page 25. 


- If any of components or systems fail-tomeet the Spécified yal- 
ues. Refer to Diagnostic "Mode‘03: Interrogating Fault Mem” 
ory” to check for stored DTC's or the corresponding diagnostic 
repair procedure > page 5. 


- Switch the ignitionoff. 

Test-ID $05 (05): Tank Ventilation System, Tank Leak Test 
- End of diagnosis. 

- Connect the scan tool. 

- Start the engine and run at idle. 


- Select “Mode 6: Check test the results of components that are 
not continuously monitored”. 


Select “Test-ID $05 (05)". 
- Select the desired “Test-ID (TID)” or “Hex-ID”. 
- Check specified values at idle. 


formation, refer to the Bosch Mo- 
tronic ME 5.9.2 OBD System 


Tey DTC Component or System Min. Max. Additional Information 
(Hex-ID) 
OD ($13) | P0442 |Pressure Check. For additional in-| — < 1 Second -fRefer to DTC P0442 in 


the DTC summary table 
> page 25. 


Strategy. Page 17: b 


Strategy. Page 17. 

OF ($15) | P0455 |Rationality Check. For additional) — Signalalways |Refer to DTC P0455 in 
information, refer to the Bosch M low the DTC summary table 
tronic ME 5.9:2,0BD System => page 26. 


- If any of components or systems fail to meet the specified val- 
ues. Refer to Diagnostic “Mode 03: Interrogating Fault Mem- 
ory” to check for stored DTC's or the corresponding diagnostic 
repair procedure =» page 5. 


- Switch the ignition off. 


- End of diagnosis. 
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2.9 Diagnostic Mode 07 - Read Faults De- 
tected During the Current or Last Driving 
Cycle 


Mode 07 makes it possible to check emissions-related faults 
which appeared during the current or last driving cycle (pending 
DTCs). 


A pending DTC is saved the first timeva fault is detected (output 
via Mode 07). 


— Ifthe fault is detected’again by the end of the following driving 
cycle, a confirmed*DTC is entered (output via Mode 03) and 
the MIL is activated. 


— If this malfunction is not detected again by the end of the fol- 


lowing driving cycle, the corresponding pending code will be 
deleted atthe end of the driving cycle. 


fing 


Depending on scan tool and protocol used, some of the informa- 
tion provided may be referred to by a different name. 

Procedure 

— Connéct the scan tool. 

- Start the engine and run at idle. 


(a) Note 


If the engine does not start, crank the engine using starter for at 
least 5 seconds. Do not switch the ignition off afterward. 


- Select “Mode 7: Check test results of components that are 
continuously monitored”, 


The number of pending DTCs or “O/malfunctions detected" will be 
displayed on the scan tool screen. 


- Refer to the following DTC tables for the diagnostic repair pro- 
cedure: 


SAE POxxx DTCs = “5.1 SAE POxxxDTCs’, page 19. 

SAE P1xxx DTCs = “5.2 SAE P1xxxDTCs’, page 29. 

SAE P2xxx DTCs = “5.3 SAE P2xxxDTCs’”, page 35 . 

SAE P3xxx DTCs = “5.4 SAE P3xxxDTCs’, page 36 . 
Switch the ignition off. 

2.10 Diagnostic Mode 08 - Request Control 


of On-Board System, Test or Compo- 
nent 


+. +. + © 


Diagnostic Mode 08 is used to control the operation of an on- 
board system, test or component. A Mode 8 service can be used 
to turn on-board system ON or OFF, or to cycle an on-board sys- 
tem, test or component ON or OFF for a specific period of time. 
The service can also be used to request system status or to report 
test results. 
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Diagnostic Mode 08, TID $01 


Diagnostic Mode 08, TID $01 is used to determine if the evapo- 
rative system may be leaking. 


Depending on the scan tool being used, the function test in Di- 
agnostic Mode 08 may or may not be able to be performed. 


If the scan tool being used will operate Diagnostic Mode 08, per- 
form the test below = page 14 . 


If the scan tool being used will not operate Diagnostic Mode 08, 
refer to > page 45 . 


as 


Always follow the manufacturers instructions for the scan tool be». 
ing used. 

Test requirements 

+ No DTCs Stored in the DTC memory. 

+ Intake Air Temperature (IAT) maximum 60° C. 

* Coolant temperature 80 -110° C. 

* Throttle valve angle 12.0 - 16.0%. 

Function test 


(i) Note 


If the accelerator pedal is depressed during the test, the test will 
be aborted. 

- Connect the scan tool. 

- Start thesengine and run at idle for at least 15 minutes. 

- Select “Mode 8: Tank Leak Test”. 

= Select“ Tank teak Test”. 

- Check the specified value of the tank leak wis idle. 


- The following may be displayed on the scan screen: 
Tank leak test Specified value 
+ Test function active Test OK 
+ Test function is being initiated, please 

wait 
+ Test off 


+ Test aborted 


- Switch the ignition off. 

If the specified result is obtained: 
System OK. 

If the specified result is not obtained: 


— Repeat the tank leak test, switch the ignition off and start the 
engine again and let run for 15 minutes at idle. 


- Switch the ignition off. 
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If the specified result is again not obtained: 

— A leak may be present. Refer to > page 45 . 

End diagnosis. 

2.11 Diagnostic Mode 09 - Read Vehicle In- 
formation 


Diagnostic Mode 09 makes it possible to access vehicle-specific 
information from the ECM and:the'FEM(where applicable}. 


(a) Note. 


Depending on scan tool and protocol used, Diagnostic Mode 09 
andthe information provided may be referred to by a different 
name. 

Test requirement 

+ No DTC's stored in the DTC memory. 

Procedure 

- Connect the scan tool. 

- Switch the ignition on. 

- Select “Mode 09: Vehicle information”. 

— Select the desired “Test-ID". 

- The information requested will be displayed on the scan tool 


screen. 
The following table is a numerical list of all“Test-IDs” that may be 
selected. 

Test:ID Diagnostic text 


A different 17 digit numbé will be displayed for 


02: Vehicle identification numbere.g. 
each vehicle =f 


04: |Calibration identification e.g. 
@ Engine Control Module (ECM) 


¢ Transmission Control Module (TCM) 


06: |CVN (check sum) e.g. 


@ EC5AE460 the check sum is different for every 
control module version 


+ 000D105 


- Switch the ignition off. 


- End of diagnosis. 
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3 General Diagnosis 
Preliminary Check 


Before performing any pin point test or component diagnosis, a 
preliminary check must be performed. 


Check the Technical Bulletins for informationthat may supersede 
any information included in this manual. Refer to = EBAHN- 
Website . 


= Connect the scan tool. 
= Switch the ignition on. 
= Using the scan tool, check for any stored or related DTC's. 
If other DTC's are stored: 


- Repair these DTC's first before performing the following pro- 
cedure. 


If no other DTC's are stored: 


- Using the scan tool, erase the DTC memory. Refer to 
= page 5. 


- Perform a road test to attempt to duplicate the customers 
complaint. 


If the DTC returns: 

- Perform the diagnostic procedure. 

If the DTC does not return: 

- The fault is intermittent or a sporadic condition may exist. 


- Check the suspected component, electrical harness and elec- 
trical harness connectors for damage, corrosion, loose or 
broken terminals. 


- If necessary, repair the faulty wiring connection. 
- Perform a road test to verify the repair. 

If the DTC returns: 

- Perform the diagnostic procedure. 

If the DTC does not return: 


The fault may have been the result of a loose electrical connec- 
tion. 


- Generate readiness code. Refer to 
= “4 Readiness Code", page 17 . 


- End of diagnosis. 
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4 Readiness Code 
Readiness Code Description 


Diagnostics are performed at regular intervals during normal ve- 
hicle operation. After repairing an emissions related system, a 
readiness code is generated by road testing the vehicle. 


If a malfunction is recognized during the drive cycle, it will be 
stored in the DTC memory. 


The OBD drive cycle operation will be monitored with a hand held 
diagnostic tool. Consult the manufacturer's instruction manual for 
correct tool operation. 


The readiness code is erased every time the DTC memory is 
erased or any time the battery is disconnected. If the DTC mem- 
ory has been erased or the battery is disconnected, a new read- 
iness code must be generated. 


Only erase the DTC memory if a DTC has been stored. 

General Recommendations 

Most monitors will complete easier and quicker using a “steady- 
foot” and “smooth” acceleration during the drive cycle operation, 
cruise, and acceleration modes. 

Operating Conditions 


For the EVAP monitor test, the coolant temperature and the am- 
bient air temperature must be between 10° Gand 35° C with a 
difference between them no greater than 4° C. The ambient air 
temperature must not change more than.4° C during the drive 
cycle procedure (e.g. when driving out of'a heated workshop in 
the winter). 


Test requirements 

+ Erase the DTC memory = page 75 

* Coolant temperature must be betWeen 80° C - 110° C. 

. me Intake Air Temperature (IAT) must be between 10° C - 35° 


* Battery voltage must be a minimum of 12.5 volts. 
* Fuel tank level 1/4 - 3/4 full. 


A WARNING 


When performing the drive cycle operation,pay strict attention 


to driving conditions and please observe and.obey all posted 
speed limits. Failure to follow these instructions.may result in 
personal injury or possible death. 


Drive Cycle Procedure 
- Connect the scan tool. 
- Switch the ignition on and start the vehicle. 


— Idle the vehicle for 2-3 minutes. This executes the O2S Heater, 
Misfire, Secondary AIR, Fuel Trim, and Purge system moni- 
tors. 


— Drive the vehicle at 45-55 mph for a continuous 7 minute pe- 
riod, avoid stopping. This executes the EVAP, O2S, Fuel Trim, 
and Misfire monitors. 


- Accelerate the vehicle to an engine speed of 5000 RPM (with 
automatic transmission use the tip-tronic mode); lift off the 
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throttle until the engine speed is around 1200 rpm. This exe- 
cutes the fuel cut off 


- Accelerate the vehicle smoothly to 60-65 mph, cruise con- 
stantly for 5 min, this executes the Catalyst; O2S, Misfire, Fuel 
Trim, and Purge System monitors. 


- Decelerate and idle the vehicle again for 3 minutes. This ex- 
ecutes the Misfire, Secondary AIR, Fuel Trim, and Purge 
system monitors. 


= Check the status of the readiness code. 


cee 


Depending on the scan tool used. The readiness code status may 
be displayed as complete, passed or OK. 


-  Ifany engine monitor fails the drive cycle test. Repeat the drive 
cycle test until all engine monitors have successfully run 
through and passed. 


(i) Note 


When repeating the drive cycle operation for a failed EVAP mon- 
itor or thermostat-monitor, allow the-engine to cool until the cool- 
ant temperature and the ambient air temperature are be between 
10° C - 35° C with a difference between them no greater than 4° 
C is observed and repeat the drive cycle operation. 

If the drive cycle operation fails again. 

- Check the DTC memory-for stored DTC's > page 5. 

Repair the vehicle if necessary. 


- Repeat the drive cycle operation until all engine monitors have 
successfully run through, and passed. 


- Remove the scan tool and switch the ignition off. 
- End of operation. 
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5 


DTC Tables 
=> “5.1 SAE POxxxDTCs”, page 19 


285.2 SAE P1xxxDTCs”, page 29 


=="5.3 SAE P2xxxDTCs", page 35 


2 “5.4 SAE P3xxxDTCs", page 36 
SAE POxxxDTCs 


For Monitor Strategy Information Refer to: > Bosch Motronic ME 
5.9.2 OBD System Strategy 


Fuel and air ratios 


5.1 


DTG |Error Mes- |Diagnostic Proce- |Malfunction Secondary Pa- |Monitor- |Frequency of 
sage dure Criteria and rameters with En-|ing Time | checks, MIL Il- 
Threshold Val- |able Conditions [Length |lumination 
ue 
P0102 |Mass or = Check the Mass [Lower thresh- |e Airmass,< |2Sec- |* 2DCY 
Volume Air Air Flow (MAF) jf-oli map (de- 7.5 kg/h onds 
Flow A Cir- Sensor -G70-. jpending on en- 
cuit Low In Refer to {gine speed, and 
put 'Sopage 71. engine làd) 
P0103 |Mass or - Check the Mass |Upper thresh- |* Air mass, 2 Sec- * 2DCY 
Volume Air Air Flow (MAF) |old map (de- >128 - 730 kg/|onds 
Flow A Cir- Sensor -G70-. |pending on en- h 
cuit High In- Refer to gine speed and 
put =>page71. engine load) 
P0107 | Manifold = Check the Baro- | Altitude to low — -_ 2Sec- |» 2DCY 
Absolute metric Pressure | Signal <-900 m onds 
Pressure / (BARO) Sensor 
BARO Cir- -F96- . Refer to 
cuit Low => page 58. 
P0108 | Manifold - Check the Baro-| Altitude to high — 2 Sec- * 2DCY 
Absolute metric Pressure |- Signal >4400 onds 
Pressure / (BARO) Sensor |m 
BARO Cir- -F96- . Refer to 
cuit High => page 58. 
P0112 |Intake Air |- Check the In- |Short to battery — 2Sec- |° 2DCY 
Tempera- take Air Temper-| positive, > onds 
ture Sensor ature (IAT) Sen- | 133.5° C 
1 Circuit sor -G72- . Refer 
Low Input to > page 81. 
P0113 |Intake Air |- Check the In- [IAT >-36° C + Time after 2Sec- |* 2DCY 
Tempera- take Air Temper- start, >3 min. |onds 
ture Sensor ature (IAT) Sen- 
1 Circuit sor -G72-. Refer 
High Input to > page 81. 
P0116 |Engine - Check the En- |Measured — Depends |* 2DCY 
Coolant gine Coolant temp. lower on EST 
Tempera- Temperature than model 
ture Sensor (ECT) Sensor - |temp. Differ- 
1 Circuit G62- . Refer to |ence between 
Range/Per- => page 77. measured and 
formance model temp. 
= Check the cool- |more than 20° 
ant regulator. 
Refer to repair 
group 19. 


5. DTC Tables 1 9 


Passat 1998-2000 > 
Generic Scan Tool - Edition 07.07 


DTC |Error Mes- |Diagnostic Proce- |Malfunction Secondary Pa- |Monitor- |Frequency of 


sage dure Criteria and rameters with En-|ing Time |checks, MIL Il- 
Threshold Val- |able Conditions {Length |lumination 
ue 
P0117 |Engine - Check the En- |Short to battery — 0.5 Sec- |* Continu- 
Coolant gine Coolant +< -45°C onds ous 
Tempera- Temperature 
ture Sensor (ECT) Sensor - * 2DCY 
1 Circuit G62- . Refer to 


Low Input = page 77. 


= Check the cool- 
ant regulator. 
Refer to repair 


group 19. 

P0118 |Engine - Check the En- |Shortto ground — 0.5 Sec- |* Continu- 
Coolant gine Coolant >133.5° C onds ous 
Tempera- Temperature 
ture Sensor| (ECT) Sensor - * 2DCY 
1 Circuit G62- . Refer to 


High Input => page 77. 


= Check the cool- 
ant regulator. 
Refer to repair 


group 19. 
P0121 |Throttle/ - Checkthe Throt-|* Signal volt- |Coolant temp, 1 Second|* 2DCY 
Pedal Posi- tle Valve Control age ->3.8 |>70° C 
tion Sensor Module -J338- . V (16°) 
“A” Circuit Refer to j 
Range/Per-| = page 74 + Engine 
formance speed — 
>2390 RPM 
* Engine'load, 
>3.8ms 
P0122 | Throttle/. = Check the Throt-| Signal low — +. 0.5 Sec- |* 2DCY 
Pedal Posi- tle Valve Control] Short to ground onds 
tion Sensor Module -J338- . |<157 m 
“A Circuit Refer to 
Low > page 74 
P0123 |Throttle/ = Check the Throt-| Signal high - — 0.5 Sec- |* 2DCY 
Pedal Posi- tle Valve Control | Short to battery ọnds 
tion Sensor Module -J338- . |+ >4.8 V 
“A” Circuit Refer to 
High => page 74 
P0130 [O2 Sensor |- Check the Heat- | Short Circuit- |Sensor heated |20:Sec- |+ 2DCY 
Circuit, ed Oxygen Sen-|0.04U <0.04V |up, After 150 sec.}onds 
Bank 1 Sen- sor (HO2S) - 
sor 1 G39- . Refer to 
=> page 92. 
P0134. |O2 Sensor |- Check the Heat-|Short to ground | Sensor heated |10Sec- |* 2DCY 
Circuit Low ed Oxygen Sen-| Signal < -0.15V|up, After 150 sec.}onds 
Voltage sor (HO2S) - 
Bank 1, G39- . Refer to 
ensor 1) = page 92. 
P0132 |O2:Sensor |- Check the Heat-|Short to battery | Sensor heated?’ |10 Sec- |+ 2DCY 


Circuit High ed Oxygen Sen- | positive, > 1.08 |up, After 150:sec. |onds 


Voltage, sor (HO2S) - Volts 

Bank 1 Sen- G39- . Refer to ; 

sor 1 = page 92. Q 
ae 
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DTC |Error Mes- |Diagnostic Proce- |Malfunction Secondary Pa- |Monitor- |Frequency of 
sage dure Criteria and rameters with En-|ing Time |checks, MIL Il- 
Threshold Val- |able Conditions [Length |lumination 
ue 
P0133 |O2 Circuit |- Check the Heat-|Threshold for |+ Engine load, |40 Sec- |* Once/DCY 
Slow Re- ed Oxygen Sen-|signal period, 1.5 ms 3.6 ms |onds 
sponse sor (HO2S) - length > 3.7 j * 2DCY 
(Bank 1, G39- . Refer to |seconds + Engine speed, 
Sensor 1) = page 92. 1560 - 2600 
RPM 
* Catalyst tem- 
perature, 
>350° F 
* Fuel control, 
Closed loop 
P0134 |O2 Sensor |- Check the Heat-|Open circuit or |* Sensor heat- |20 Sec- |* 2DCY 
Circuit No ed Oxygen Sen-|no activity - ed up, After jonds 
Activity De- sor (HO2S) - 0.4V 5.0.6V, 150 seconds 
tected, G39- . Refer to 5 
(Bank 1 => page 92,. 
Sensor 1) 
P0136 |O2 Circuit |- Check the Oxy- |Short circuit- |* Sensor heat- |20Sec- |* 2DCY 
Bank 1, én Sensor 0.4V - 0.6V ed up, After |onds. 
ensor 2) 02S) Behind 150 seconds 
Three Way Cat- 
alytic Converter 
(TWC) -G130- . 
Refer to 
=> page 94. 
P0137 |O2 Sensor |- Check the Oxy- |Shortto ground|* Sensor heat- |10 Sec- |* “2 DCY 
Circuit Low gen Sensor Signal <-0.15V| ed up, After jonds 
Voltage: (O2S) Behind 150.0 sec. 
(Bank 1; Three Way Cat- 
Sensor 2) ayta Converter 
(TWC) -G130- . 
Refer to 
= page 94. 
P0138 |O2 Circuit |- Check the Oxy- |Short to battery}* Sensor heat- |10 Sec- |* =2DCY 
High Volts jen Sensor +, > 1.08 V ed up, After |onds 
age (Bank (Ges) Behind 150 seconds 
1, Sensor 2) hree Way Cat- 
alytic Converter 
(TWC) -G130- . 
Refer to 
page 94. 
P0140 |O2 Circuit |- Check the Oxy- |Open circuit orie] Sensor heat- 600 Sec- |» 2DCY 
No Activity gen Sensor no activity ed up, Afters®’| onds 
Detected (02S) Behind; |>0.5V 150 seconds 
(Bank 1, Three Way Cat- 
Sensor 2) alytic Converter 
fa WC) -G130- . 
efer to 
=> page 94. 
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Ignition system 
DTC |ErrorMes- Diagnostic Proce- |Malfunction Secondary Pa- {Monitoring | Frequency of 
sage dure Criteria and rameters with En-| Time checks, MIL Il- 
Threshold Val- |able Conditions |Length lumination 
ue 
P0300|Random - Check the Spark} Multiple misfire |» Engine speed, — * 2DCY 
Misfire De- plugs. Governed en- 
tected gine RPM 
= Check the intake i 
system for + Engine tor- 
leaks. que, > 0 Nm 
- Check the fuel rey 
pressure. Refer tion 
to = page 40. 
* Time from 
= Check fuel injec- start-up, <5 
tors -N30, N31, sec 
N32, N33, N83- . 
* Engine load, 
= Check the Igni- 1.80 ms - 6.00 
tion Coils with ms 
Power Output 
Stage -N70, 
N127, N291, 
N292- . Refer to 
= page 116. 
P0301 |Cylinder 1 |- Checkthe Spark|* Emission |* Enginespeed,|1000 Revs|* 2DCY 
Misfire De- plugs. threshold % Governed en- |200 Revs 
tected misfire >3% gine RPM 
= Check the intake A 
system for * Catalyst * Engine tor- 
leaks. otas que, > 0 
S o 
-g|* Load change, 
= Check the fuel Kater he ol" <8 ms lane 
pressuré. Refer id tion 
to page 40 . 
* Time’from 
= Check fuel injec- start-up, <5 
tors -N30, N31, sec 
N32, N33, N83- . 3 
* Engine load, 
— Check the Igni- 1.80 ms - 6.00 
tion Coils with ms 
Power Output 
Stage -N70, 
N127, N291, 
N292- . Refer to 
> page 116. 
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DTC |ErrorMes- Diagnostic Proce- |Malfunction Secondary Pa- [Monitoring | Frequency of 
sage dure Criteria and rameters with En-| Time checks, MIL Il- 
Threshold Val- |able Conditions |Length lumination 
ue 
P0302|Cylinder2 |- Checkthe Spark]: Emission + Engine speed,|1000 Revs} 2DCY 
Misfire De- plugs. threshold % Governed en- |200 Revs 
tected misfire >3% gine RPM 
= Check the intake É 
system for + Catalyst + Engine tor- 
leaks. otes que, > 0 
> o 
-g|* Load change, 
= Check the fuel tlee4-6 8) Z8ms ign 
pressure. Refer 0 tion 
to = page 40. 
* Time from 
= Check fuel injec- start-up, <5 
tors -N30, N31, sec 
N32, N33, N83- . F 
* Engine load, 
= Check the Igni- 1.80 ms - 6.00 
tion Coils with mı 
Power Output 
Stage -N70, 
N127, N291, 
N292- . Refer to 
= page 116. 
P0303/Cylinder3 |- Check the Spark|}+ Emission |+ Engine speed,|1000 Revs|* 2DCY 
Misfire De- plugs. threshold % Governed en- |200 Revs 
tected misfire >3% gine RPM 
= Check the intake P 
system for * Catalyst * Engine tor- 
leaks. damage (T que, > 0 
z oo) g|* Load change, 
- Check the fuel |  fate>4.5-9)" ha a 
pressure. Refer % aame figni 
to > page 40. 
Timesfrom 
= Check fuel injec- start-up, <5 
tors -N30, N34} sec 
N32, N33,.N83-. ; 
+ Engine load, 
-= Check’the Igni- 1.80 ms - 6.00 
tion:Coils with ms 
Power Output 
Stage -N70, 
N127, N291, 
N292- . Refer to 
= page 116. 


Bo 
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DTC |ErrorMes- Diagnostic Proce- |Malfunction Secondary Pa- {Monitoring | Frequency of 
sage dure Criteria and rameterswith-6n-| Time checks, MIL Il- 
Threshold Val) able Conditions |Length lumination 
ue 
P0304|Cylinder4 |- Checkthe Spark|+ „Emission |+* Engine speed, |1000 Revs|+ “2 DCY 
Misfire De- plugs. threshold % Governed en- |200 Revs 
tected misfire >3% gine RPM 
=- Check the intake i 
system for + Catalyst * Engine tor- 
leaks. ota que, > 0 
BS o, 
- Check the fuel | fate>4.5-9/" Load change, 
pressure. Refer % tion 
to > page 40 . 
* Time from 
- Check-fuel injec- start-up, <5 
tors -N30, N31, sec 
N32, N33, N83- . 7 
+ Engine load, 
= Check the Igni- 1.80 ms - 6.00 
tion Coils with ms 
Power Output 
Stage -N70, 
N127, N291, 
N292- . Refer to 
= page 116, 
P0321 |Ignition/Dis- |- Check the Eñ» |Comparison of — 0.1 Sec- |* 2 DCY, 
tributor En- gine Speed counted teeth ond 
gine Speed (RPM) Sensor - fand number of 
Input Circuit G28- . Refer to |téeth (+/-) 3 i 
Range/Per- => page 85. tooth 
formance 
P0322|Ignition/Dis- |- Check the En- |Comparison — Seconds |* Immed 
tributor En- gine Speed with phase 
gine Speed (RPM) Sensor - |sensor signal- 
Input Circuit G28- . Refer to |No engine 
No Signal => page 85. speed signal 
Additional exhaust regulation 
DTC |ErrorMes- |Diagnostic Proce- {Malfunction Secondary Pa- |Monitoring | Frequency of 
sage dure Criteria and rameters with |Time checks, MIL Il- 
Threshold Val- |Enable Condi- |Length lumination 
ue tions 
P0422 |Main Cata- |- Check the Three |Rear/front = * Catalysttem-|60 Sec- |* Once/ 
lyst Efficien- Way Catalytic AR->0.4 - 0.6 perature, onds DCY 
cy Below Converter >352° C 
Threshold (TWC). Refer to SS. Engin tað * 2DCY 
(Bank 1) => page 106. 20.65% 
+ Engine 
speed, 1800 
- 2200 RPM 
* Actual EVAP 
purge flow, < 
25% 
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DTC |ErrorMes- |Diagnostic Proce- | Malfunction Secondary Pa- |Monitoring | Frequency of 
sage dure Criteria and rameters with Time checks, MIL Il- 
Threshold Val- |Enable Condi- |Length lumination 
ue: tions 
P0441 |Evaporative®|—- Check the Evap- |Lambda inte; |° Engine 25 Sec- + Once/DCY 
Emission orative Emission |grator devia- speed - Idle |onds 
System (EVAP) Canister |tion and reduc- * 2DCY 
Incorrect System for prop- |tion of bypass 
Purge Flow er seal. Refer to |airflow - -5.5% 
=> page 46. - +9.4% of 
lambda devia- 
- Check the Evap- |tion and -1.2 
orative Emission |kg/h of bypass 
(EVAP) Canister | airflow reduc- 
Purge Regulator |tion 
Valve -N80- . Re- 
fer to 
= page 47. 
- Check the Leak 
Detection Pump 
(LDP) -V144- . 
Refer to 
=> page 50. 
P0442 |Evaporative |- Check the Evap- |Pressure drop |* Purge Valve, |1 Seconds|* Once/DCY 
Emission orative Emission | within prede- Closed 
System (evar) Canister | termined time - ` * 2DCY 
Leak Detec- ystem for prop- | Value <1.0 + LDP, Activa- 
ted (Small er seal. Refer to ted 
Leak) => page 46. + Ambient 
- Check the Evap=|) emperature; 
orative Emissiot 
(EVAP) Canisters), * Altitude, < 
Purge Regulator 2400 m 
Valve -N80- . Re- 
fer to K pop cown 
= page 47. ill drivin 
time, > 1 
- Check the Leak sec 


Detection Pump 
(LDP) -V144- . 
Refer to 

= page 50. 


+ Restart tem- 
perature dif- 
ference, > 
40° K 

+ Time after 
engine start, 
600 sec. 


+ Engine load, 
TL<3.8 ms 


+ IAT, <95°C 
+ ECT, <95°C 


* Throttle an- 
ge /rpm — 
20 rpm and 
>9° to 3000 
rpm and > 
21° 
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voltage on idle 
position and 
idle switch 
open 


DTC |ErrorMes- |Diagnostic Proce- {Malfunction Secondary Pa- |Monitoring | Frequency of 
sage dure Criteria and rameters with |Time checks, MIL Il- 
Threshold Val- |Enable Condi- |Length lumination 
ue tions 
P0455 |Evaporative |- Check the Evap- |Pressure drop |* Purge Valve, |1 Seconds|* 2DCY 
Emission orative Emission |within prede- Closed 
System Leak (EVAP) Canister | termined time - , 
Detected System for prop- |Value <0.8 + LDP, Activa- 
(gross leak/ er seal. Refer to ted 
no flow) = page 46. + Ambient 
= Check the Evap- temperatures 
orative Emission ‘ 
(EVAP) Canister + Altitude, < 
Purge Regulator 2400 m 
Valve -N80- . Re- 
fer to * Deep down 
= page 47. hill driving 
time, > 10 
= Check the Leak sec 
Detection Pump n 
(LDP) -V144- . Restart tom; 
Refer to perature ai f- 
> page 50. ference, 
* Time after 
engine start, 
600 sec. 
* Engine load, 
TL<3.8 ms 
* IAT, <95°C 
* ECT, <95°C 
* Throttle an- 
gle /rpm — 
720 rpm and 
29° to 3000 
rpm and > 
zis 
Speed and idle control 
DTC |Error Mes- |Diagnostic Proce“ |Malfunction Secondary Pa- |Monitoring |Frequency of 
sage dure Criteria and rameters with |Time checks, MIL Il- 
Threshold Val- |Enable Condi- |Length lumination 
ue tions 
P0501 |Vehicle = Check vehicle Comparison |* ECT,>40°C|0.5Sec- |* 2DCY 
Speed Sen- speed signal. Re-| with engine onds 
sor A Range/| ferto speed and fuel 
Performance => page 103. cut off-Speed < 
1.94 mph 
P0505 |Idle Air Con- |- Check the Throt- |Signal high- |° Battery volt- |4 Times |* 2DCY 
trol System tle Valve Control | Throttle posi- age, >10V 
Module -J338-. |tion voltage 
Refer to and throttle ac- 
> page 74. tuator position 
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DTC |Error Mes- |Diagnostic\Rroce- ,_|Malfunction Secondary Pa- |Monitoring | Frequency of 
sage dure Criteria and rameters with Time checks, MIL Il- 
Threshold Val- |Enable Condi- |Length lumination 
ue tions 
P0506 jäle Air Con- |- Check the Throt- |+ Signal low=|+ Engine load, |1 Seconds|* 2DCY 
trol System tle Valve Control Throttle po- >3.8 ms 15 Sec- 
RPM Lower Module -J338- . sition > en jonds 
Than Expec- Refer to max. idle * ECT, >70°C 
ted = page 74. angle and |, Engine 
idle switch speed, Idle 
closed i 
+ Idle correc- 
tion devia- 
tion <-200 
RPM 
P0507 |Idle Air Con- |- Check the Throt- |Idle speed de- |* Engine 15 Sec- * 2DCY 
trol System tle Valve Control |viation >100 speed, idle |onds 
RPM Higher Module -J338-. |RPM 
Than Expec- Refer to 
ted => page 74. 


Control module and output signals 


DTC*, |Error Mes- |Diagnostic Proce- | Malfunction Secondary Pa- |Monitoring |Frequency of 


sage dure Criteria and fameters with |Time checks, MIL 
Threshold Val=|Enable Condi- |/Length Illumination 
ue tions 

P0603 |Internal Gon-|- Check the Calculate _ 0.1 Sec- * 2DCY 
trol Module mission Control w:¢heck sum and onds 

Keep Alive Module. Refer to |comparison 

Memory Automatic Trans- | with stored val- 

(KAM) Error mission, Repair |ue 

Group 38. 
P0604 | Internal Con-|- Check the Engine | Calculate — 0.5 Sec- * 2DCY 
trol Module Coolant Level check sum and onds 

Random Ac- (ECL) Control comparison 

cess Memo- Module -J120-. |with stored val- 

ry (RAM) Er- Refer to ue 

ror = page 97 

P0605 |Internal Con-|- Check the Engine | Calculate — 0.5 Sec- * 2DCY 
trol Module Coolant Level check sum and onds 

Read Only (ECL) Control comparison 10 Seconds 

Memory Module -J120-. |with stored val- 

(ROM) Error Refer to ue 

= page 97 


01V Transmission 


DTC |ErrorMes- |Diagnostic Proce- | Malfunction Secondary Pa- |Monitoring | Frequency 
sage dure Criteria and rameters with |Time of checks, 
Threshold Val- |Enable Condi- |Length MIL Illumi- 
ue tions nation 
P0705 |Transmis- |- Refer to Automat-|Fault code Battery Voltage, |2.5 Sec- w 2DCY 
sion Range ic Transmission, U>10.5V onds 
Sensor Cir- Repair Group 38. 
cuit Malfunc- 
tion (PRNDL 
Input) 
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DTC |ErrorMes- {Diagnostic Proce- {Malfunction Secondary Pa- |Monitoring | Frequency 
sage dure Criteria and rameters with Time of checks, 
Threshold Val- |Enable Condi- |Length MIL Illumi- 
ue tions nation 
P0717 |Input/Tur- - RefertoAutomat-|+ Different * Gear, 2, 3, 4,|2.49 Sec- |* Immed. 
bine Speed ic Transmission, speed, 416 5 onds 
Sensor “A” Repair Group 38. - 320 RPM A 
Circuit No ‘ + Engine 
Signal + Vehicle speed, > 
speed 1400 RPM 
* ShiftJever 
position, D, 
4, 3,2 
P0722 | Output - RefertoAutomat-|+ Different * Gear, 2, 3, 4,/2.5 Sec- + Immed. 
Speed Sen- ic Transmission, speed, 416 5 onds 
sor Circuit Repair Group 38. - 320 RPM h 
No Signal i + Engine 
+ Vehicle speed, > 
Speed 1400 RPM 
* Shift lever 
position, D, 
4,3,2 
P0727 |Engine - Refer to Automat-|Comparison of | Battery voltage, |2.5 Sec- * 2DCY 
Speed Input ic Transmission, stored value |U > 10V onds 
Circuit No Repair Group 38. |with active lev- 
Signal el 
P0732 |Gear 2 incor-|- Refer to Automat- | Different _ 2.5 Sec- + Immed. 
rect ratio ic Transmission, |Speed, 416 - onds 
Repair Group 38. |320 RPM 
P0733 |Gear 3 incor-|- Refer to Automat-| Different speed — 2.5 Sec- + Immed. 
rect ratio ic Transmission, |- 416 - 320 onds 
Repair Group 38. |RPM 
P0734 |Gear 4 incor-|- Refer to Automat-| Different speed 2.5 Sec- + Immed. 
rect ratio ic Transmission, |- 416 - 320 onds 
Repair Group 38. |RPM > 
P0735 |Gear 5 incor-|- Refer to Automat-| Different speed — 2.5 Se + Immeds 
rect ratio ic Transmission, |- 416 - 320 onds 
Repair Group 38. |RPM 
P0741 |Torque Con- |- Refer to Automat-|* Compari- _ 1Second |* 2DCY 
verter Clutch ic Transmission, son witch 
Performance Repair Group 38. stored val- 
or Stuck Off ues 
* Slip differ- 
ences > 448 
RPM 
P0753 |Shift Sole- |- RefertoAutomat-|* Compari- |Battery voltage -|0.24 Sec- |* 2DCY 
noid "A" ic Transmission, son of stor- |U > 9V onds 
Electrical Repair Group 38. ed value 0.02 Sec- 
with active onds 
level 
+ Switch off 
and U < 2V 
+ Switch on 
and U > 6V 
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DTC |ErrorMes- |Diagnostic Proce- | Malfunction Secondary Pa- |Monitoring | Frequency 
sage dure Criteria and rameters with Time of checks, 
Threshold Val- |Enable Condi- |Length MIL Illumi- 
ue tions nation 
P0758 |Shift Sole- |- RefertoAutomat-|* Compari- |Battery voltage -|0.24 Sec- |» 2DCY 
noid "B" ic Transmission, son of stor- |U > 9V onds 
Electrical Repair Group 38. ed value 0.02 Sec- 
with active onds 
level 
+ Switch off 
and U < 2V 
+ Switch on 
and U > 6V 
P0763 |Shift Sole- |- RefertoAutomat-|- Compari- |Battery voltage -|0.24 Sec- |* 2DCY 
noid "C" ic Transmission, son of stor- |U > 9V onds 
Electrical Repair Group 38. ed value 0.02 Sec- 
with active onds 
level 
+ Switch off 
and U < 2V 
+ Switch on 
and U > 6V 
5.2 SAE P1xxxDTCs 
Engine 
DTC |Error Mes- Diagnostic Proce- | Malfunction Secondary Pa- Monitoring |Frequency 
sage dure Criteria and rameters with | Timé of checks, 
Threshold Val- |Enable Condi- |Length MIL Illumi- 
ue tions nation 
P1102|HO2S Heater |- Check the:Heat- |Short to battery)> Sensor heat-|5 Seconds |+ %2 DCY 
Control Circuit} | ed Oxygén Sen- |+<4.8 Ohm er on, 140 
(Bank 1 Sen- sor (HQ2S) -G39- sec. 
sor 1) High before catalytic 
converter, heater 
circuit. Refer to 
=> page 66. 
P1105|/HO2S Heater |- Check the Heat- |Short to battery]: Sensor heat-|5 Seconds |* 2DCY 
Control Circuit ed Oxygen Sen- |+<4.8 Ohm er, on 140 
(Bank 1 Sen- sor (HO2S) - sec. 
sor 2) High G130- before cat- 
alytic converter, 
héater circuit. Re- 
ferto 
= Page 68 . 
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Purge Regulator 
Valve -N80- . Re- 
fer to 

=> pagesA7 . 


- Check fuel pres- 
sure regulator 
and residual 
pressure. Refer 


to = page 40. 


DTC |Error Mes- Diagnostic Proce- _| Malfunction Secondary Pa- |Monitoring | Frequency 
sage dure Criteria and rameters with |Time of checks, 
Threshold Val- |Enable Condi- |Length MIL Illumi- 
ue tions nation 
P1127|Bank 1, mix- |- Check the Fuel |* System too |+ Closed loop |19 Seconds|* 2DCY 
ture adaption Injectors -N30, rich, > 
(mult.) system N31, N32, N33- . +25% 
too rich Refer to + System to 
= page. 88. lean, < - 
- Check the Evap- 25% within 
orative Emission adaptive 
(EVAP) Canister range 
Purge Regulator 
Valve -N80- . Re- 
fer to 
= page 47. 
= Check fuel pres- 
sure regulator 
and residual 
pressure. Refer 
to > page 40. 
P1128|Bank 1, mix- |- Check the Fuel |+ System too |* Closed loop |19 Seconds|* 2DCY 
ture adaption Injectors -N30, rich, > 
(mult.) system N31, N32, N33- . +25% 
too lean Refer ee + System to 
=> pag . 
ene lean, < - 
- Check the Evap- | 25% within 
orative Emission | adaptive 
(EVAP) Canister range 
Purge Regulator 
Valve -N80- . Re- 
fer to 
= page 47. 
- Check fuel pres- 
sure regulator 
and residual 
pressure. Refer 
to > page 40. 
P1136|Bank 1, mix- |- Check the Fuel ¿|+ System too |* Closed loop |30 Seconds|* 2DCY 
ture adaption Injectors -N30,. rich, > 
(add.) system N31, N32, N38- . +26% 
too lean Refer to r syo 
> pag $ 
age 88 lean, <- 
= Check thg'Evap- | 26% within 
orative Emission adaptive 
(EVAP) Canister range 
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DTC |Error Mes- Diagnostic Proce- _| Malfunction Secondary Pa- |Monitoring | Frequency 
sage dure Criteria and rameters with Time of checks, 
Threshold Val- |Enable Condi- |Length MIL Illumi- 
ue tions nation 
P1137 |Bank 1, mix- |- Check the Fuel |* System too |* Closed loop |30 Seconds|* 2DCY 
ture adaption Injectors -N30, rich, > 
(add.) system N31, N32, N33- . +26% 
too rich Refer to < System to 
2 page 88. lean, < - 
- Check the Evap- | 26% within 
orative Emission adaptive 
(EVAP) Canister range 
Purge Regulator 
Valve -N80- . Re- 
fer to 
= page 47 ; 
= Check fuel pres- 
sure regulator 
and residual 
pressure. Refer 
to > page 40. 
P1196}O2 Sensor |- Check the Heat- |Malfunction Sensor heater |5 Seconds |* 2DCY 
Heater Cir- ed Oxygen Sen- |>20 Ohm on,140 sec. 
cuit, Bank 1- sor (HO2S) - 
Sensor 1 G39-:, Refer to 
Electrical = page 66 
Fault 
P1198]02 Sensor |- Check'the Oxy- |Malfunction Sensor heater |5 Seconds |* 2DCY 
Heater Cir- gen Sensor >20 Ohm on,140 sec. 
cuit, Bank 1- (02s) Behind 
Sensor 2 hree Way Cata- 
Electrical lytic Converter 
Fault (TWC) -G180- . 
Refer to 
= page 68 
P1213|Cylinder 1 In- |- Check the Fuel {Short to battery — 0.5 Sec- sPlmmed. 
jector Circuit Injector -N30-. | positive, Signal onds 
High Refer to high While in- 
=> page 88. jection valves 
switched on 
P1214|Cylinder 2 In- |- Check the Fuel | Short to battery — 0.5 Sec- + Immed. 
jector Circuit Injector - N31-. |positive, Signal onds 
High Refer to high while in- 
=> page 88. jection valves 
switched on 
P1215|Cylinder 3 In- |- Check the Fuel |Short to battery — 0.5 Sec- + immed. 
jector Circuit Injector -N32-. | positive, Signal onds 
High Refer to high while in- 
=> page 88. jection valves 
switched on 
P1216|Cylinder 4 In- |- Check the Fuel | Short to battery — 0.5 Sec- + immed. 
jector Circuit Injector -N33-. | positive, Signal onds 
High Refer to high while in- 
= page 88. jection valves 
switched on 
P1225|Cylinder 1 In- |- Check the Fuel |Short to — 0.5 Sec- + immed. 
jector Circuit Injector -N30-. | ground, Signal onds 
Low Refer to low while injec- 
=> page 88. tion valves 
switched off 
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DTC |Error Mes- Diagnostic Proce- _| Malfunction Secondary Pa- |Monitoring | Frequency 
sage dure Criteria and rameters with |Time of checks, 
Threshold Val- |Enable Condi- |Length MIL Illumi- 
ue tions nation 
P1226] Cylinder 2 In- |- Check the Fuel |Short to — 0.5 Sec- + Immed. 
jector Circuit Injector - N31-. |ground, Signal onds 
Low Refer to low while injec- 
=> page 88. tion valves 
switched off 
P1227 |Cylinder 3 In- |- Check the Fuel [Short to = 0.5 Sec- + Immed. 
jector Circuit Injector -N32-. | ground, Signal onds 
Low Refer to low while injec- 
= page 88. tion valves 
switched off 
P1228) Cylinder 4 In- |- Check the Fuel [Short to — 0.5 Sec- + Immed. 
jector Circuit Injector -N33-. | ground, Signal onds 
Low Refer to low while injec- 
= page 88. tion valves 
switched off 
P1237 |Cylinder 1 in- |- Check the Fuel | Open circuit, — 0.5 Sec- + Immed. 
jector -N30 Injector -N30-. | Signal low onds 
open circuit Refer to while injection 
= page 88. valves switch- 
ed off 
P1238] Cylinder 2 in- |- Check the Fuel | Open circuit, — 0.5 Sec- + Immed. 
jector -N31 Injector - N31-. {Signal low onds 
open circuit Refer to while injection 
=> page 88. valves switch- 
ed off 
P1239] Cylinder 3 in- |- Check the Fuel |Open circuit, — 0.5 Sec- + Immed. 
jector -N32 Injector -N32-. | Signal low onds 
open circuit Refer to while injection 
=> page 88: valves switch- 
ed off 
P1240] Cylinder 4 ine:}- Check the Fuel | Open circuit, — 0.5 Sec- + Immed. 
jector -N33 Injector -N33-. | Signal low onds 
open circuit Refer to while injection 
=> page 88. valves switch- 
ed off 
P1250|Fuel level to |- Check the fuel | Tank empty -<|Engine speéd - |Continuous |--- 
fow jauge. Referto |8 Ltr (<2 gal- |> 5 sec 
uel Supply Sys- | lon) 
tem, Repair 
Group 20. Al 
P1337 |Bank 1, Cam- |- Check the Cam- |Comparison to — 2 Seconds |* Cont. 
shaft Position shaft Position engine speed 
(CMP) Sensor} (CMP) Sensor- |sensor- Signal * 2DCY 
-G40- Short G40- . Referto |low during 16 
circuit to = page 110. crankshaft 
Ground turns 
(GND) 
P1338|Bank 1, Cam-|- Check the Cam- |Comparison to — 2 Seconds |- 2DCY 
shaft Position shaft Position engine speed 
(CMP) Sensor} (CMP) Sensor- |sensor- Signal 
G40- Open G40- . Referto |low during 16 
@ircuit/short = page 110. crankshaft 
circuit to turns 
Ground 
(GND) 


a 
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DTC |Error Mes- Diagnostic Proce- | Malfunction Secondary Pa- |Monitoring |Frequency 
sage dure Criteria and rameters with Time of checks, 
Threshold Val- |Enable Condi- |Length MIL Illumi- 
ue tions nation 
P1410 |Evaporative |- Check the Evap- |Short to battery — 0.5 Sec- * 2DCY 
Emission orative Emission |+ Signal high onds 
(EVAP) Can- (EVAP) Canister 
ister Purge Purge Regulator 
Regulator Valve -N80- . Re- 
Valve -N80- fer to 
Short to B+ = page 47 
P1425|Evaporative |- Check the Evap- | Short to ground — 0.5 Sec- * 2DCY 
Emission orative Emission |< Signal low onds 
(EVAP) Can- (EVAP) Canister 
ister Purge Purge Regulator 
Regulator Valve4N80-:,,Re- 
Valve -N803\ fer to 
Short to = page 47 
Ground 
(GND) 
P1426|Evaporative |- Check the Evap- |Open circuit, — 0.5 Sec- * 2DCY 
Emission Sys- orative Emission | No activity/no onds 
tem Purge (EVAP) Canister | signal 
Control Valve Purge Regulator 
Circuit Open Valve -N80- . Re- 
fer to 
= page 47 
P1471/EVAP Emis- |- Check the Leak |Short to battery = 0.5 Sec- * 2DCY 
sion Control Detection Pump |+ Signal al- onds 
LDP Circuit (LDP) -V144-. | ways high 
Short to B+ Refer to 
= page 50 
P1472|}EVAP Emis- |- Check the Leak |Short to om! 0.5 Sec- * 2DCY 
sion Control Detection Pump |ground, no sig- onds 
LDP Circuit (LDP) -V144-. | nal after engine 
ang io Refer i start 
roun = page 
(GND) 
P1473|Leak diagno- |- Check the Leak |Open circuit, — 0.5 Sec- * 2DCY 
sis pump - Detection Pump |No activity / No onds 
tank breather (LDP) -V144-. | signal 
system open Refer to 
Circuit = page 50, 
P1475|Leakdiagno- |- Check the ie Open circuit, _ 0.5 Sec- * 2DCY 
sis pump- Detection p |Signal‘high onds 
tank breather LDP) -V144- . ..0}>0.5 sec. 
system mal- efer to 
function/no = page 50 
signal 
P1476|Leak diagno- |- Check the Leak |Contact unable — 0.4 Sec- . 2DCY 
sis pump - Detection Pump |to open-Signal onds 
tank breather (LDP) -V144-.  |always low 
system mal- Refer to 
function / vac-| = page 50 
uum to low 
P1477|Leak diagno- |- Check the Leak |Short to — 0.9 Sec- * 2DCY 
sis pump - Detection Pump |ground, open onds 
tank breather (LDP) -V144-.  |circuit 
system mal- efer to 
function > page 50 
P1500|Fuel Pump |- Check the Fuel |Open circuit, — 0.5 Sec- + immed. 
Primary Cir- Pump (FP) Relay | Signal low onds 
cuit Fault in -J17- . Refer to 
elorfical cir- = page 100 
cui 
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DTC |Error Mes- Diagnostic Proce- _| Malfunction Secondary Pa- |Monitoring | Frequency 
sage dure Criteria and rameters with |Time of checks, 
Threshold Val- |Enable Condi- |Length MIL Illumi- 
ue tions nation 
P1501)Fuel Pump |- Check the Fuel |Short to ground — 0.5 Sec- + Immed. 
(FP) Relay - Pump (FP) Relay | Signal low onds 
J17- Short cir- -J17- . Refer to 
cuit to Ground => page 100 
(GND) 
P1502|Fuel Pump - Check the Fuel | Short to B+ — 0.5 Sec- + Immed. 
(FP) Relay - Pump (FP) Relay onds 
J17- Short to -J17- . Refer to 
B+ = page 100 
P1543]Angle sender |- Check the Throt- |Signal low , — 5 Seconds |* Cont. 
1 for throttle tle Drive Angle |<0.157 V 
valve drive - Sensor 1 (for * 2DCY 
G187 signal Electronic Power 
too low Control (EPC)) - 
G187- . Refer to 
= page 74 
P1544|Angle sender |- Check the Throt- | Signal high — 5 Seconds |* Cont. 
1 for throttle tle Drive Angle |>4.863V 
valve drive - Sensor 1 (for + 2DCY 
G187 signal Electronic Power 
too high Control (EPC)) - 
G187- . Refer to 
= page 74 
P1545] Throttle valve |- Check the Throt- | Comparison — 5 Seconds |* Cont. 
control sys- tle Valve Control |with throttle 
tem malfunc- Module -J338-. | movement * 2DCY 
tion Refer to 
=> page 74 
P1558 |Throttle valve |- Check the Throt- |* Open circuit — 5 Seconds |* “Cont. 
drive -G186 tle Valve Control 
electrical fault] | Module -J338-. |* Short to * 2DCY 
in circuit Refer to ground 
= page 74 + Shortto bat- 
tery + 
P1611|Request MIL |- Refer to Automat- | Short to ground — 6 Seconds |* 2DCY 
on Short cir- ic Transmission, |Signal low 
cuit to Ground Repair Group 38. 
(GND) 
P1613|Request MIL |- Refer to Automat-{Short to battery | During engine |6 Seconds |* 2DCY 
on Open/short ic Transmission, |+ Or Open cir- | start 
to B+ Repair Group 38. cuit 
P1640|Internal Con- |- Refer to Automat-} Calculate - 0.15 Sec- |e 2DCY 
trol Module ic Transmission, {check sum and onds 
Read Only Repair Group 38. {comparison 
Memory with stored val- 
(ROM) Error ue 
P1746] Supply volt- |- Refer to Automat-| Calculate U>6V 0.02 Sec- |e 2DCY 
age for sole- ic Transmission, |check sum and onds 
noid valves Repair Group 38. | comparison 
electrical fault with:stored val- 
in circuit ue 
P1748|Internal Con- |- Refer to Automat-| Calculate: U>6V 0.14 Sec- |* 2DCY 
trol Module ic Transmission, |check sumvand onds 
Memory Repair Group 38.|comparison ay 
Check Sum with stored val- 
Error ue = 
P1750] System Volt- |- Refer to Automat-| Voltage - U Engine speed, |0.14 Se@’*|* 2DCY 
age Low Volt- ic Transmission, |<9V >1600 RPM onds 


age 


Repair Group 38. 
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DTC |Error Mes- Diagnostiç;Přòce- | Malfunction Secondary Pa+,,|Monitoring | Frequency 
sage dure Criteria and rameters with Time of checks, 
Threshold Val- |Enable Condi- |Léngth MIL Illumi- 
ue tions nation 
P1813|Pressure con-|— RefertoAutomat-|- Compari- |Battery voltage -/0.24 Seç- |» 2DCY 
trol valve 1 ic Transmission, son of stor- |U > 9V onds 
N215 electri- Repair Group 38. ed value 0.02 Sec- 
cal fault in cir- with active onds 
cuit level 
+ Switch off 
andU<2V 
+ Switch on 
and U > 6V 
P1823|Pressure Con-|- RefertoAutomat-|* Compari- |Battery voltage -|0.14 Sec- |“ 2DCY 
trol valve 3 ic Transmission, son of stor- |U > 9V onds 
N217 electri- Repair Group 38. ed value 0.38 Sec- 
cal fault in cir- with active onds 
cuit level 
+ Switch off 
+ Switch on 
P1828 |Pressure con-|- RefertoAutomat-|* Compari- _|Battery voltage -|0.38 Sec- |* 2DCY 
trol valve 4 ic Transmission, son of stor¢-|U > 9V onds 
N218 electri- Repair Group 38. ed value 0.91 Sec- 
cal fault in cir- with active, onds 
cuit level 
+ Switch off 
* Switch on 
5.3 SAE P2xxxDTCs 
For Monitor Strategy Information Refer to: > Bosch Motronic ME 
5.9.2 OBD System Strategy 
Fuel and air ratios 
DTC |Error Mes- Diagnostic Proce- _| Malfunction Secondary Pa- |Monitoring | Frequency 
sage dure Criteria and rameters with |Time of checks, 
Threshold Val- |Enable Condi- |Length MIL Illumi- 
ue tions nation 
P2097 |Bank 1, oxy- |- Check the Oxy- |* Compari- |Battery voltage -|0.24 Sec- |* 2DCY 
gen sensor gen Sensor son of stor- |U > 9V onds 
correction be- (O2S) Behind ed value 0.02 Sec- 
hind cat Rich Three Way Cata- with active onds 
control limit lytic Converter level 
exceeded IC) -G130- . i 
Refer to Switch off 
= page 94 . and U < 2V 
+ Switch on 
and U > 6V 
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5.4 SAE P3xxxDTCs 


For Monitor Strategy Information Refer to: = Bosch Motronic ME 
5.9.2 OBD System Strategy 


Engine 
DTC |Error Mes- Diagnostic Proce- | Malfunction Secondary Pa- |Monitoring |Frequency 
sage dure Criteria and rameters with |Time of checks, 
Threshold Val- |Enable Condi- |Length MIL Illumi- 
ue tions nation 
P3081 |Engine Tem- |- Check the Engine|Measured tem- _ + Onc/ 
erature Too Coolant Temper- | perature >9,75 DCY 
Ow ature (ECT) Sen- |K lower than 
sor -G62- . Refer | model temper- + 2DCY 
to=page77. ature meas- 


ured tempera- 
ture < 59.5 °C 
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1 Fuel Supply System 


= "1.1 Safety Precautions”, page 37 


> “1.2 Clean Working Conditions”, page 38 


= “1.3 Fuel Pump, Checking", page 38 


= “1.4 Fuel Pressure, Checking”, page 40 


= “1.5 Fuel Delivery, Checking”, page 41 


For all fuel supply system component locations: Refer to Engine 
Mechanical, Repair Group 20. 


For all fuel supply system removai/installation procedures and 
torque specifications. Refer to Engine Mechanical, Repair Group 
20. 


Check the Technical Bulletins for information that may supersede 
gny information included‘in this manual. Refer to > EBAHN- 
lebsite . 


(a) Note 


+ All manufacturers special tools as well as common tools may 
contain a manufacturer specific part number. These tools may 
be substituted with an equivalent aftermarket tool or are avail- 
able for purchase through VW. Refer to » Tool catalog . 


+ Manufacturers special tools as well as common tools that con- 
tain a manufacturer specific part number may be referenced 
in the test procedure illustrations showing the tool use or in- 
stallation. If the manufacturer specific tool is not being used, 
an equivalent aftermarket tool may be installed in the same 
manner as the manufacturers special tool. 


1.1 Safety Precautions 


A WARNING 


The use of nails, paper clips, or another unauthorized materials 
to back-probe electrical harness connectors is strictly prohibi 
ted and may cause damage to the electrical harness connec- 
tors, terminal ends or damage to a component. Use only the 
manufacturers test lead kit or an equivalent aftermarket test 
lead kit for back-probing all electrical harness connectors. 
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A WARNING 


¢ The fuel system is under pressure! Before opening the.sys~ 
tem, place rags around the connection area Then release 
the pressure by carefully loosening the connection. 


¢ The engine section of the fuel system, after the high pres- 
sure pump, is under extremely high pressure! When work- 
ing on the engine or the fuel injection een, the pressure 
must be relieved to residual pressure before erat the 
high pressure components. Refer to Fuel Injection & Igni- 
tion, Repair Group 24: 


+ Place sources of flame, e.g. cigarette lighters, as well as 
those sources of others in the area, out of reach. These can 
ignite fuel vapors. 


Perform the following steps before beginning work on the fuel 
supply system: 


+ Disconnect the battery Ground (GND) cable with the ignition 
switched off. Refer to Electrical Equipment, Repair Group 27. 


+ Open the fuel filler flap briefly and then close again. 


When removing and installing components from full or partially full 
fuel tanks, observe the following: 


+ The fuel tank must only be partially full. How much fuel can 
remain in the fuel tank may be read in the respective work 
description. Empty the fuel tank if necessary . 


+ Before starting work, switch on the exhaust extraction systet 
and place an extraction hose closé;to the installation openin: 
of the fuel tank to extract escaping fuelfumes. If no exhaust 
extraction system is available, a radial fan’(as,long as motor 
p not in flow) with a displacement greater than’45 m3/h can 
e used. 


+ Prevent fuel from contacting the skin! Wear fuel-resistant 
gloves! 


1.2 Clean Working Conditions 


When working on the fuel supply/injection system, pay careful at- 
tention to the following rules of cleanliness: 


@ Thoroughly clean all connections and the surrounding area 
before disconnecting. 


+ Place parts that have been removed on a clean surface and 
cover them. Do not use fluffy cloths! 


+ Carefully cover over opened components or seal, if repairs are 
not performed immediately. 


+ Only install clean components: Only unpack replacement 
parts immediately prior to installation. Do not use parts that 
have been stored unpacked (e.g. in tool boxes etc.). 


@ When the system is open: Do not work with compressed air. 
Do not move vehicle unless absolutely necessary. 


1.3 Fuel Pump, Checking 
Special tools and workshop equipment required 
+ Hand held remote control (jumper) . 

+ Multimeter . 


+ Electrical connector test lead set . 
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Test requirements 

* Battery voltage at least 11.5 volts. 

+ Fuel Pump (FP) Fuse 28 OK. 

+ Fuel Pump (FP) Relay -J17- OK. 

Checking voltage supply 

— Remove the luggage compartment floor cover. 


- Disconnect the Transfer Fuel Pump (FP) -G6- electrical har- 
ness connector. 


= Using a Multimeter , check the Transfer Fuel Pump (FP) -G6- 
electrical harness connector terminals 1 to 4 for voltage. 


Specified value: battery (+). 
If the specified value was not obtained: 


- Check the wiring for a short circuit to Battery positive (+) ọran, 
open circuit. 


- Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


- If necessary, repair the electrical circuit. 


20-0200 


If the specified value was obtained: 


- Connect a Hand held remote control (jumper) to terminal -1- 
of the fuel pump electrical harness connector and to the vehi- 
cle battery (+). 


- Connect a jumper cable from a Electrical connector test lead 
fan -4- of the fuel delivery unit and to vehicle Ground 


- Press switch on the Hand held remote control (jumper) . 


(a) Note 


The Fuel Pump (FP) runs quietly. Avoid surrounding noises while 
testing the fuel pump. 


— Listen for an operating noise from the fuel pump. A20-1120 


If no operating noise is heard: 


- Remove the fuel delivery unit. Refer to Engine Mechanical, 
Repair Group 20, Fuel Supply. a 
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— Using a Multimeter , check the electrical circuit between ter- 
minals -1- and -4- of the fuel delivery unit and the fuel pump 
for continuity. 


Specified value: 0 ohms. 
If a malfunction is detected in the electrical circuit: 


- Check the wiring for a short circuit to Battery positive (+) or an 
open circuit. 


- Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


— If necessary, repair the electrical circuit. 


- If no malfunction is detected in electrical circuit, replace the 
fuel pump. Refer to Engine Mechanical, Repair Group 20, Fuel 
Supply. 


Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 5. 
2- If necessary, erase the DTC memory: Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 17. 


End diagnosis 


1.4 Fuel Pressure, Checking 
Special tools and workshop equipment required 
+ Fuel pressure gauge 


A WARNING 


Fuel supply line is under pressure! Wear protective goggles 

and protective clothing to prevent injuries and contact with skin. 

Before loosening hose connections, place rags around the 

connection point. Then release pressure by carefully pulling on 
ose. 


- Remove the fuel supply line -3- and catch leaking fuel using a 
rag. 


20-0477 


N15-0206 
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— Install a Fuel pressure gauge and hold into a measuring con- 
tainer. 


— Open the shut-off valve of the Fuel pressure gauge . 


— Switch the ignition-on‘and' off untilthe fuel pressure on no lon- 
ger rises. 


— Check 'the indicated fuel pressure on the Fuel pressure gauge . 
Specified value: 2.5 bar minimum. 
if specified value is obtained: 


"= Check the return line between the fuel filter and the fuel pump 
for kinks and blockage. 


If no malfunction is found in the return line between the fuel filter. 
and the fuel pump: 


— The pressure relief valve in the fuel filter is malfunctioning, re- 
place the fuel filter. 


If specified value is not obtained: 

— Check the fuel pressure in front of the fuel filter. 

- Connecta High pressure fuel gauge between the fuel filter and 
the fuel supply line. 

— Open the shut-off valve of the Fuel pressure gauge . 

— Start the engine and let it run at idle. 


A Caution 


Shut-off valve must only be ch slowly. At a fuel pressure 
of 8 bar, shut-off valve must b 
prevent damage to pressure m 


ned again immediately to 
ring device. 


- Slowly close the shut-off valve of the Fuel pressure gauge . 
Pressure must increase to min. 6.0 bar. If 6 bar is reached, 
open shut-off valve again immediately! 


If the fuel pressure increases: 


- The pressure relief valve in the fuel filter is malfunctioning, re- 
place the fuel filter. 


If the fuel pressure does not increase: 


- Replace the fuel pump. Refer to Engine Mechanical, Repair 
Group 20, Fuel Supply. 


Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 5. 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 17. 


End diagnosis 


1.5 Fuel Delivery, Checking 


Special tools and workshop equipment required 


V.A.G 1318 N20-10189 
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Hand held remote control (jumper) . 
Multimeter . 
Electrical connector test lead set . 


Fuel pressure test set . 


++. ++ o 


Measuring container, fuel-resistant . 
Test conditions 

* Battery voltage 12.5 V 

* Fuel filter OK 

* Fuel tank at least 1/4 filled. 


* Fuel pressure regulator OK. 


* Ignition switched off. 


A WARNING 


Fuel supply line is under pressure! Wear protective goggles 


and protective clothing to prevent injuries and contact with skin. 
Before loosening hose connections, place rags around the 
connection point. Then release pressure by carefully pulling on 
hose. 


Procedure 
- Remove fuel filler cap from fuel filler tube. 


- Remove the rear seat bench. Refer to Body Interior, Repair 
Group 72. 


- Connect a Hand held remote control (jumper) to terminal -1- 
of the fuel delivery unit and to vehicle battery (+). 


- Connect a jumper cable from a Electrical, connector-testead 
set to terminal 4 of the fuel deliveryunit and to vehicle Ground: 


(GND 


A WARNING 


Fuel supply line isstinder pressure! Wear protective goggles 


and protective clothing to prevent injuries and contact with skin. 
Before loosening hose connections, place rags around the 
connection point. Then release pressure by carefully pulling on 
hose. 


- Disconnectthe fuel supply line -3- and catch escaping fuel 
using a rag. 


Dis 


Press in securing ring to disengage the fuel lines. 


N15-0206 
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- Connect a Fuel pressure gauge-between the fuel filter and fuel 
supply line. 


- Connect a fuel line from the Fuel pressure gauge to the dis- 
connected fuel return line and hold it in the measuring con- 
tainer . 


A WARNING 


Danger of spraying when opening shut-off valve; wear protec- 


tive goggles and protective clothing to prevent injuries and 
contact with skin. Hold container in front of open connection of 
pressure measuring device. 


- Close the shut-off valve of Fuelpressure gauge . 


— Press switch on the Hand held remote’control (jumper) while 
opening the shut-off valve slowly until 4 bar positive pressure 
is indicated on pressure gauge. Do not change position of the 
shut-off valve. 

- Empty into the measuring container. 

Delivery rate of the fuel pump is dependent on the battery voltage. 

- Operate the remote control for 30 seconds. 

- Using a Multimeter , check battery voltage while the fuel pump 
is running. 

- Compare the fuel quantity pumped with the specified value. 

*) Minimum delivery rate cm?/30 s 


**) Voltage at the fuel pump with the engine off and the fuel pump 
running (approx. 2 Volts less than battery voltage). 


Read-out example: 


During test, a voltage of 12.5 Volts is measured at battery. Since 
voltage at the pump is approx. 2 Volts less than battery voltage, 
there is a minimum delivery rate of approx. 580 cm3/30 s. 


If the minimum delivery rate is not obtained: 
- Check fuel lines for restrictions (kinks) or clogging. 
If no malfunction can be found: 


- Disconnect the supply hose from the fuel filter input. 


N20-10148 


V.A.G 1318 
V.A.G 1318/11 
V.A.G 1318/23 


V.A.G 1318/16 


N20-0470 


‘om’ 308°) 
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- Connect a Fuel pressure gauge between the fuel filter and fuel 
supply line. 


— Repeat the delivery rate test. 

If the minimum delivery rate is obtained: 

— Replace the fuel filter. 

If the minimum delivery rate is not obtained: 

- Remove the fuel pump and check the strainer filter for dirt. 
If no malfunctions have been found: 


— Replace the fuel pump. Refer to Engine Mechanical, Repair 
Group 20, Fuel Supply. 


Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 5. 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 17. 


End diagnosis 


V.A.G 1318 


V.A.G 1818/17 
~ 


Sale 


N20-10148 
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2 EVAP System 

= “2.1 EVAP System, Leak Detection”, page 45 

= “2.2 EVAP Canister System, Checking for Proper Seal”, 
page 46 


= “2.3 EVAP Canister Purge Regulator Valve N80, Checking”, 
page 47 


=> “2.4 Leak Detection Pump V144, Checking”, page 50 


For all EVAP system component locations and hose routing. Re- 
fer to Engine Mechanical, Fuel Injection & Ignition, Repair Group 
20. 


Check the Technical Bulletins for information that may supersede 
any information included in this manual. Refer to > EBAHN- 
Website . 


(E note 


+ All manufacturers special tools as well as common tools may 
contain a manufacturer specific part number. These tools may 
be substituted with an equivalent aftermarket tool or are avail- 
able for purchase through VW. Refer to » Tool catalog . 


+ Manufacturers special tools as well as common tools that con- 
tain a manufacturer specific part number may be referenced 
in the test procedure illustrations showing the tool use or in- 
stallation. If the manufacturer specific tool is not being used, 
an equivalent aftermarket tool may be installed in the same 
manner as the manufacturers special tool. 


+ The manufacturers test box Adapter F/VAG1598 (68 Pin) - 
VAG 1598/22- is available for purchase or rental. Refer to the 
=> Tool catalog . 


2.1 EVAP System, Leak Detection 
Function 


The leak detection system recognizes leaks in the’complete fuel 
system, including the fuel tank, EVAP canister and the.Evapora- 
tive Emission (EVAP) Canister Purge Regulator Valve -N80- . 


On the mechanical side, the leak detection system consists main- 
ly of a vacuum-driven deepen pump equip] ed with a reed 
contact on the actuation rod of the pump diaphragm. The pump 
is supplied with vacuum by the engine intake stroke. 


+ When leak detection is activated, the diaphragm pump pumps 
the fuel system up to 20 - 30 mbar. The pump diaphragm is 
then moved out so that the reed contact at the operating rod 
remains in the “open” position. 


During the leak diagnosis, the reed contact is monitored to 
check if it remains open within 10 seconds. This indicates the 
system is sealed. 


+ Ifthe pressure falls (indicating a leak), the diaphragm moves 
back and the reed contact closes. 


+ If the reed contact closes within 10 seconds of leak detection: 
time, a further test is performed: In this case the diaphragm. 
Rem ey four times again. The Motronic Engine Control 

lodule (ECM) -J220- measures the time for each of the four 
pumps until the reed contact is closed again. From that,:the 
control module can recognize a “small leak” (greater than 1 
mm in diameter) or a “large leak’. 
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Leak diagnosis is activated automatically shortly following every 
engine start. If a malfunction is determined, an entry is made to 

the Diagnostic Trouble Code (DTC) memory. The Malfunction In- 
dicator Lamp (MIL) -K83- in the instrument cluster lights up if the 
malfunction is recognized for two subsequent starts. 


2.2 EVAP Canister System, Checking for 
Proper Seal 

Special tools and workshop equipment required 

+ Smoke tester. 


+ EVAP and Fuel Supply System Vacuum hose and line routing 
diagram. 


Pies 


+ Secure all hose connections tising hose clamps appropriate 
for the model type » Parts catalog . 


+ Replace seals and gaskets when performing repair work. 


Leak checking 


- Using a Smoke tester , check the Evaporative Emission 
(EVAP) canister system for leaks. 


(a) Note 


Always follow the manufacturers directions for the proper instal- 
lation and operation of the Smoke tester being used. 
If a leak is detected: 


- Check the fuel filler cap seal for. damage and for proper instal- 
lation. Replace if necessary. 


- Check the seals under the locking flanges and the union nuts 
are properly tightened on the fuel tank. n7 


- Check all hose connections of the fuel supply. system and re- 
place or repair any leaking lines. 


- Check all hose connections of the EVAP system and replace 
or repair any leaking lines. 


- Repair or replace any damaged component. 

If no leaks are found in the EVAP and Fuel Supply System: 

- Erase the DTC memory if a DTC was set. Refer to > page 7 . 
- Perform a road test to verify repair. 

If a DTC was set and does not return: 

Repair complete, Generate readiness code. Refer to > page 17 . 
- End diagnosis. 


If the DTC does return and no leaks are found in the EVAP and 
Fuel Supply System: 


- Check the DTC memory for any DTC codes pertaining to the 
EVAP and Fuel Supply Systems. If a DTC is stored, perform 
the diagnostic test procedure for the suspected component. 
Refer to > page 5. 
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2.3 EVAP Canister Purge Regulator Valve 
N80, Checking 

Special tools and workshép equipment required, 

+ Multimeter?” 

+ Wiring diagram. 

Test fequirements 


+The Evaporative Emission (EVAP) Canister Purge Regulator 
Valve -N80- fuse OK. 


+ The Fuel Pump (FP) Relay -J17- OK. 
* The ignition switched off. 


(i) Note 


Voltage for the Evaporative Emission (EVAP) Canister Purge 
peq Valve -N80- is supplied by the Fuel Pump (FP) Relay 
Test procedure 


> Perform a preliminary check to verify the customers complaint. 
Refer to > page 99 


Start diagnosis 

- Remove the engine cover with air filter. Refer to Fuel Injection 
& Ignition, Repair Group 24. 3) 

- Disconneet the Evaporative eng VAD Canister Purge 


Regulator Valve, -N80- electrical ess connector 
-Top Graphic 2-. 


Checking internal resistance 


24-1658 
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- Using a Multimeter , check the Evaporative Emission (EVAP) 
Canister Purge Regulator Valve -N80- terminals 1 and 2 for 
resistance. 


Specified value: 22,0 to 30,0 Q. 
If the specified value is not obtained: 


- Replace the Evaporative Emission (EVAP) Canister Purge 
Regulator Valve -N80- . 


If the specification is obtained: 


Checking voltage supply 


- Using a Multimeter , check the electrical harness connector 
terminal 1 to 2 for voltage. 


— Operate the starter briefly. 
Specified value: battery voltage. 
If the specified value was not obtained: 


- Using a Multimeter , check the electri¢al harness connector 
terminal 1 for voltage. 


Evaporative Emission (EVAP) Measure to 
Canister Purge Regulator Valve - 
N80- 

electrical harness 

connector terminal 


1 Engine Ground (GND) 


- Operate the starter briefly. 
Specified value: battery voltage. 
If the specified value is not obtained: 


- Check the wiring connection from the electrical harness con- 
nector terminal 1 to the Fuel Pump (FP) Relay -J17- terminal 
23/87 for an open circuit. 


- Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


- If necessary, repair the wiring connection. 
If the specified value was obtained: 
Check Ground (GND) activation 
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— Using a Multimeter , check the electrical harness connector for 
voltage. 


Evaporative Emission (EVAP) Can-|Measure to 
ister Purge Regulator Valve -N80- 
electrical harness 

connector terminal 


2 Battery positive (+) 


— Operate the starter briefly. 


Specified value: battery voltage. 


96-0749 


= Switch the ignition off. 


If the specified value was not obtained: 
If the manufacturers test box is being used. Perform the following 
step. 


— Install the test box Adapter F/VAG1598 (68 Pin) = 
vaGh 598/22- . Refer to Fuel Injection & Ignition; Repair Group 


If the manufacturers test box is not being used. Perform the fol- 

lowing step. 

- Remove the Motronic Engine Control Module (ECM) -J220- . 
Refer to > page 99. 
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- Using a Multimeter , check the Evaporative Emission (EVAP) 
Canister Purge Regulator Valve -N80- electrical connector 
terminal 2 to Motronic Engine Control Module (ECM) -J220- 
electrical connector T80 terminal 15 for an open circuit. 


Evaporative Emission (evar Motronic Engine Control 
Canister Purge Regulator Valve - |Module (ECM) -J220- elec- 
N80- electrical harness connector | trical harness connector 
terminal T80 terminal test box socket 


2 15 


Specified value: 1.5 Q max. 
If the specification is not obtained: 


- Check the wiring for a short circuit to Battery positive (+) or an 
open circuit. 


- Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


— If necessary, repair the wiring connection. 

If the specification was obtained: 

- Erase the DTC memory. Refer toe page 7 . 

- Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to = page 17 . 
- End diagnosis. 


If the DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


- Replace the Motronic Engine Control Module (ECM) -J220- . 
Refer to Fuel Injection & Ignition, Repair Group 24. 


- Assembly is performed in the reverse of the removal. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 5. 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 17. 


2.4 Leak Detection Pump V144, Checking 
Special tools and workshop equipment required 

+ Multimeter . 

+ Wiring diagram. 

Test requirements 

* The Leak Detection Pump (LDP) -V144- fuse OK. 

* The Fuel Pump (FP) Relay -J17- OK. 

* The ignition switched off. 

Test procedure 


- Perform a preliminary check to verify the customers complaint. 
Refer to > page 99 . 


96-0749) 
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Start diagnosis 


— Remove the right rear wheel housing liner. Refer to Body Ex- 
terior, Repair Group 66. 


- Disconnect the Leak Detection Pump (LDP) -V144- electrical 
harness connector -arrow-. 


Checking internal resistance 


- Using a Multimeter , check the Leak Detection Pump (LDP) - 
V144- for resistance as follows: 


Leak Detection Pump (LDP) -V144- Specified values 
electrical harness connector termi- 
nals 
-1- ta 640 to 720 Q 
D- + -3- 17.5 t6:27.50 


If any of the specifications are not obtained: 


— „Replace the Leak Detection Pump (LDP) --V144-- . Refer:to 
Engine Mechanical, Repair Group 20, Fuel Supply. 


If the specified values are obtained: 


Checking voltage supply 


(a) Note 


The voltage for the Leak Detection Pump (LDP) --V144-- is sup- 
plied by the Fuel Pump (FP) Relay -J17- . 


- Check the Leak Detection Pump (LDP) --V144-- for voltage. 


- Using a Multimeter , check the Leak Detection Pump (LDP) -- 
V144-- electrical harness connector terminal 3 for voltage. 


Leak Detection Pump (LDP) --V144-- Measure to 
electrical harness connector terminal 
-3- Engine Ground (GND) 


— Operate the starter briefly. ` 
Specified Value: battery voltage. a 
— Switch the ignition.off. 


24-1648 


If the specified value was not obtained: 
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- Using a Multimeter , check the Leak Detection Pump (LDP) -- 
V144-- electrical harness connector terminal 3 to the Fuel 
Pump (FP) Relay -J17- terminal 23/87 for an open circuit. 


Specified value: Wire resistance max 1.5 Q. 
If the specification is not obtained: 


- Check the wiring for a short circuit to Battery positive (+) or an 
open circuit. 


- Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


- If necessary, repair the faulty wiring connection. 


If no malfunction is detected in the wiring and if the voltage supply 
was OK: 


Checking wiring 
If the manufacturers test box is being used. Perform the following 
step. 


- Install the test box Adapter F/VAG1598 (68 Pin) - 
VAGI 598/22- . Refer to Fuel Injection & Ignition, Repair Group 


If the manufacturers test box is not being used. Perform the fol- 

lowing step. 

- Remove the Motronic Engine Control Module (ECM) -J220- . 
Refer to > page 99 . 

- Using a Multimeter , check the Leak Detection Pump (LDP) -- 
V144-- electrical connector terminal 1 to Motronic Engine Con- 


trol Module (ECM) -J220- electrical connector T80 terminal 40 
for an open circuit. 
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- Using a Multimeter , check the Leak Detection Pump (LDP) -- 
V144-- electrical connector terminals to the Motronic Engine 
Control Module (ECM) -J220- electrical connector T80 termi- 
nals for an open circuit. 


Leak Detection Pump (LDP) -- Motronic Engine Control 
V144-- electrical harness connec- |Module (ECM) -J220- elec- 
tor terminals trical harness connector 
T80 terminals or test box 
socket 
-1- 37 
-2- 16 


Specified value: 1.5 Q max. 

If the specification is not obtained: 

- Erase the DTC memory. Refer to > page 7 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 17 . 
- End diagnosis. 


Ifthe DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


- Replace the MFI Engine Control Module (ECM) .J220°. Refer 
to > page 99. 


- Assembly is performed in the reverse’of the removal. 


Assembly is performed in the reverse order of the removal, note 
the following: 


- Install the right rear wheel housing liner. Refer to Body Exte- 
rior, Repair Group 66. 


Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to » page 5. 
2- If necessary, erasethe DTC memory. Refer to = page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 175; 
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Turbocharger, G-C 


1 Turbocharger 
= “1.1 Safety Precautions”, page 54 


= “1.2 Clean Working Conditions”, page 55 


= “1.3 General Information”, page 55 


= “1.4 Wastegate Bypass Regulator,Valve N75, Checking”, page 
56 


= “1.5 Barometric Pressure Sensor F96, Checking”, page 58 


For all Turbocharger, G-Charger component locations. Refer to 
Engine Mechanical, Repair‘Group 21. 


For all Turbocharger, G-Charger system removal/installation pro- 
cedures and torque specifications. Refer to Engine Mechanical, 
Repair Group 21. 


Check the Technical Bulletins for information that may supersede 
any imormation included in this manual. Refer to = EBAHN- 
lebsite . 


(i) Note 


+ All manufacturers special tools as well as common tools may 
contain a manufacturer specific part number. These tools may 
be substituted with an equivalent aftermarket tool or are avail- 
able for purchase through VW. Refer to » Tool catalog . 


+ Manufacturers special tools.as well as common tools that con- 
tain a manufacturer specific part number may be referenced 
in the test procedure illustrations, showing the tool use or in- 
stallation. If the manufacturer spécific tool is not being used, L- 
an equivalent aftermarket tool may be installed in the same A 
manner as the manufacturers special tool, po 8 


+ The manufacturers test box Adapter F/VAG1598 (68 Pin) - 
VAG1598/22- is available for purchase or rental. Refer to the 
= Tool catalog . 


1.1 Safety Precautions 


A Caution 


Observe the following for all installations, especially in engine 
compartment due to lack of room: 


$ Route lines of all types (e.g. for fuel, hydraulic, EVAP can- 
ister system, coolant and refrigerant, brake fluid, vacuum) 
and electrical wiring so that the original path is followed. 


$ Watch for sufficient clearance to all moving or hot compo- 
nents. 


If special testing equipment is required during road test, note the 
following: 
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A WARNING 


$ Test equipment must always be secured to the rear seat 
and operated from there by a second person. 


+ /f test and measuring equipment is operated from the pas- 
senger seat, the person seated there could be injured in the 
event of an accident involving deployment of the passen- 
ger-side airbag. 


A WARNING 


The use of nails, paper. clips, or another unauthorized materials 
to back-probe electrical harness connectors is strictly prohibi- 
ted and may cause damage to the electrical harness connec- 
tors, terminal ends or damage to a component. Use only the 
manufacturers test lead kit or an equivalent aftermarket test 


lead kit for back-probing all electrical harness connectors. 


1.2 Clean Working Conditions 


When working on turbocharger, carefully observe the following 
Rules of Cleanliness: 


@ Thoroughly clean all connections and the surrounding area 
before disconnecting. 


+ Place parts that have been removed on a clean surface and 
cover. Use lint-free cloths only! 


Carefully cover over opened components or seal, if repairs are 
not carried out immediately. 


@ Only install clean components: Only unpack replacement 
parts immediately prior to installation. Do not use parts that 
have been stored loose (in tool boxes etc.) 


+ Transport and protective packaging and sealing caps are to 
be removed only immediately prior to installation. 


+ During repairs, clean oil from connections and hose ends. 


+ When the system is open: Avoidworking with compressed air 
if possible. Do not move vehicle unless absolutely necessary. 


1.3 General Information 
+ Charge air system must.be properly sealed. 
+ Always replace self-locking nuts. 


+ Charge air hoses and pipes as well as their connections must 
be free of oil and grease before re-installing. 


+ Do not assemble charge air hoses and lines with lubricants 
containing oils, only cgat with water (without additives) if nec- 
essary. 


+ Note installation marks:on hoses and components. 


+ All hose connections for,charge air system are secured by 
spring-type clamps or by-connector couplings. 


+ Install only approved clamps for securing hose connections > 
Electronic Parts Catalog*ETKA” . 


+ Pliers for spring clamps -VAS‘5024 A- or Hose clamp pliers - 
V.A.G 1921- are recommended for installing spring clamps. 
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¢@ For connector couplings, always note the following points: 


- Disengage connector coupling by pulling securing clip 
-arrow-. 


- Disconnect hose and pipe without the assistance of tools. 


- When assembling, make sure the retaining tabs -A- are en- 
gaged Securely. 


¢ Before screwing on oil supply line, fill turbocharger with engine 
oil at filler tube. 


+ After installing turbocharger, let engine idle for approx. 1 mi- 
nute without increasing engine speed. This ensures adequate 
oil supply to the turbocharger. 


1.4 Wastegate Bypass Regulator Valve 
N75, Checking 

Special tools and workshop equipment required 

@ Multimeter . 

+ Wiring diagram. 

Test requirements 

+ Fuse -S229- OK. 

* The ignition switched off. 


(a) Note 


The voltage for the Wastegate Bypass Regulator Valve -N75- is 
supplied by the Fuel Pump Relay -J17- . 

Procedure 

- Remove the engine cover. 

Checking internal resistance 


- Disconnect the Wastegate Bypass Regulator Valve -N75- 
electrical harness connector-1-. 


A100215 
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— Using a multimeter , check the Wastegate Bypass Regulator 
Valve -N75- terminals 1 to 2 for resistance. 


Specified value: 25 to 35 Q (at approxi20°°C) 
If the specification was notobtained: 


— Replace the Wastegate Bypass Regulator Valve -N75- . Refer 
to Engine Mechanical, Repair Group 21. 


If the specification is obtained: 
Checking Voltage supply 


- Using a multimeter , check the Wastegate Bypass Regulator 
valve -N75- electrical harness connector terminal 1 to Ground 
(GND). 


Wastegate Bypass Regulator Measure to 
Valve+N75- electrical harness con- 
nector terminal 


4 Engine Ground (GND) 
- Operate the starter briefly. 
Specified value: battery voltage. 


- Switch the ignition off. 
If the specification was not obtained: 


- Check the wiring between the Fuel Pump Relay,-J17- socket 
20/87a and the Wastegate Bypass Regulatof.Valve -N75- 
electrical harness connector terminal 1 for a éfiprt circuit to, 
Battery positive (+) or an’open circuit, 


-= Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


- If necessary, repair the wiring connection. 
If no malfunction is found in the wiring and the voltage supply was 
Ok: 


Checking Wiring 


If the manufacturers test box is being used. Perform the following 
step. 


- Install the Adapter F/VAG 1598 (68 Pin) -VAG1598/22- . Refer 
to Fuel Injection & Ignition, Repair Group 24. 


If the manufacturers test box is not being used. Perform the fol- 
lowing step. 


- Remove the Motronic Engine Control Module (ECM) -J220- . 
Refer to chapter > page 99 


23-0015 


96-0749 
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- Using a multimeter , check the Wastegate Bypass Regulator 
Valve -N75- electrical harness connector terminal 2 to the Mo- 
tronic Engine Control Module (ECM) -J220- electrical harness 
connector 64 for an open circuit. 


Wastegate Bypass Regulator |Motronic Engine Control Mod- 
Valve. -N75- electrical harness | ule (ECM) -J220- electrical 


connector terminal harness connector test box 
socket 
2 64 


Specified value: 1.5 Q max. 
If the specification is not obtained: 


- Check the wiring for a short circuit to each other, Battery (+), 
and Ground (GND). 


- Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


— If necessary, repair the faulty wiring connection. 


If no malfunction is detected in the wiring and if the voltage supply 
was OK: 


- Replace the Motronie ic Engine Control Module (ECM) -J220- . 
fer to > page 9! 


- Install the engine cover. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 5. 
2- If necessary, erase the DTC memory. Refer.to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 17. 


- End of diagnosis. 


1.5 Barometric Pressure Sensor F96, 
Checking 

Special tools and workshop equipment required 

@ Multimeter . 

@ Wiring diagram. 

Test requirements 

* Fuse -S229- OK. 

* The ignition switched off. 

Procedure 

- Remove the engine cover. 

Checking voltage 


- Disconnect the Barometric Pressure (BARO) Sensor -F96- 
electrical harness connector. 


- Switch the ignition on. 


v96-0749 
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— Using a multimeter , check the Barometric:Pressure (BARO) 
Sensor -F96- electrical harness connector terminals for volt- 


age. 


sor -F96- electrical harness con- 
nector terminals 


Barometric Pressure (BARO) Sen- | Specified value 


1to3 


4.5 to 5.5 V 


2to3 


4.5 to5.5V 


= Switch the ignition off. 
If the specified values were not obtained: 
Checking Wiring 


If the manufacturers test box is being used. Perform the following 


step. 


— Install the Adapter FAVAG1598 (68 Pin) -VAG1598/22- . Refer 


to Fuel Injection & Ignition, Repair Group 24. 


If the manufacturers test:box is not being used. Perform the fol- 


lowing step. 


- Remove the Motronic Engine Control Module (ECM) -J220- . 


a 


Refer to chapter > page 
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- Using a multimeter , check the Barometric Pressure (BARO) 


Sensor -F96- electrical harness connector terminals to the 
Motronic Engine Control Module (ECM) -J220- electrical har- 
ness connector terminals for an open-circuit. 


Barometric Pressure (BARO) 
Sensor -F96- electrical harness 
connector terminals 


Motronic Engine Control Mod- 
ule (ECM) -J220- electrical 
harness connector test box 
sockets 


1 
2 
3 


61 
62 
67 


Specified value:4.5 Q max. 
If the specification is not obtained: 


- Check the wiring for a short circuit to each other, Battery (+), 
and Ground(GND). 


- Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


If necessary, ‘repair the faulty wiring connection. 


If no malfunction is detected in the wiring and if the voltage supply 
was OK: 


- Replace the Barometric Pressure (BARO) Sensor -F96- . Re- 
fer to Engine Mechanical, Repair Group 21. 


If no malfunction is detected in the wiring and if the voltage supply 
was not OK: 


- Replace the Motronic Enginé°Control Module (ECM) 
Refer to = page 99 . 


Install the engine cover. 


Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- 
2- 
3- 


Check the DTC memory. Refer to > page 5. 
If necessary, erase the DTC memory. Refer to > page 7 . 


If the DTC memory was erased, generate readiness code. 
Refer to > page 17. 


- End of diagnosis. 
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2 Charge Air System 


= “2.1 General Information”, page: 61 


= “2.2 Safety Precautions”, page 61 
=> “2.3 Clean Working Conditions", page 62 


2.1 General Information 


+ Charge air system must be properly sealed. 


+ Always replace self-locking nuts. 


+ Charge air hoses and pipes as well as their connections must 
be free of oil and grease before re-installation. 


+ Do not assemble charge air hoses and pipes with lubricants 
containing oils, only coat with water (without additives) if nec- 
essary. 


+ Note installation marks on hoses and components. 


+ All hose connections‘for charge air system are secured by 
spring-type clamps orby connector couplings. 


+ Install only approved clamps for securing hose connections > 
Electronic Parts Catalog‘ETKA" . 


+ Spring Type Clip Pliers or Hose clamp pliers are recommen 
ded for installing spring clamps: a 


+ For connector couplings, always noté‘the following points: $4 
- Release connector coupling by pulling securing’clip -arrow-. 
— Disconnect the hose and line without the assistance of tools. 


- When assembling, make sure the retaining tabs -A- are en- 
gaged Securely. 


2.2 Safety Precautions 


A Caution 


Observe the following for all installations, especially in engine 
compartment due to lack of room: 


+ Route lines of all types (e.g. for fuel, hydraulic, EVAP can- 
ister system, coolant and refrigerant, brake fluid, vacuum) 
and electrical wiring so that the original path is followed. 


$ Watch for sufficient clearance to all moving or hot compo- 
nents. 


If special testing equipment is required during road test, note the 
following: 
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A WARNING 


$ Test equipment must always be secured to the rear seat 
and operated from there by a second person. 


+ /f test and measuring equipment is operated from the pas- 
senger seat, the person seated there could be injured in the 
event of an accident involving deployment of the passen- 
ger-side airbag. 


A WARNING 


The use of nails, paper clips, or another unauthorized materials 
to back-probe electrical harness connectors is strictly prohibi- 
ted and may cause damage to the electrical harness-connec- 
tors, terminal ends or damage to a component. Use only the 
manufacturers test lead kit or an equivalent aftermarket test 
lead kit for back-probing all electrical harness connectors. 


2.3 Clean Working Conditions 


When working on turbocharger, carefully observe the following 
Rules of Cleanliness: 


+ Thoroughly cleanvall connections and the surrounding area 
before disconnecting. 


+ Place parts thathave been removed on a clean surface and 
cover. Use lint-free cloths only! 


+ Carefully coverover opened components or seal, if repairs are 
not carried out‘immediately. 


+ Only install clean components: Only unpack replacement 
parts immediately prior to installation. Do not use parts that 
have been stored loose (in tool boxes etc.) 


+ Transport and protective packaging and sealing caps are to 
be removed only immediately prior to installation. 


+ During repairs, clearioil from connections and hose ends. 


+ When the system is open: Avoid working with compressed air 
if possible. Do not move vehicle unless absolutely necessary. 


£ 
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MFI 
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1 Motronic Fuel Injection System, 
Servicing 
= “1.1 Safety Precautions”, page 63 


ort Fuel Inject! 


= “1.2 Clean Working Conditions”, page 64 


= “1.3 Technical Data”, page 64 


For all Motronic fuel injection system component locations. Refer 
to Fuel Injection & Ignition, Repair Group 24. 


For all Motronic fuel injection system removal/installation proce- 
dures and torque specifications. Refer to Fuel Injection & Ignition, 
Repair Group 24. 


Check the Technical Bulletins for information that may supersede 
any information included in this manual. Refer to > EBAHN- 
Website . 


(a) Note 


+ All manufacturers special tools as well as common tools may 
contain a manufacturer specific part number. These tools may 
be substituted with an equivalentaftermarket tool or are avall- 
able for purchase through VW.:Refer to the » Tool catalog. 


+ Manufacturers special tools as well as common tools that con- 
tain a manufacturer specific part number may be referenced 
in the test procedure illustrations showing the tool use or in- 
stallation. If the manufacturer specific tool is not being used, 
an equivalent aftermarket tool may be installed in the same 
manner as the manufacturers special tool. 


+ The manufacturers test box Adapter F/VAG1598 (68 Pin) - 
VAG 1598/22- is available‘for purchase or rental. Refer to the 
=> Tool catalog . 


1.1 Safety Precautions 


To reduce the risk of personal injury and/or damage to the fuel 
injection and ignition system. Note the following: 


A Caution 


The fuel system is pressurized. Before-loosening hose con- 
nections or opening the test connection (to measure fuel pres- 
sure), place a cloth around the connection;,Then release 
pressure by carefully loosening the connection. 


+ Always switch off ignition before disconnecting or connecting 
lines of the fuel injection and ignition system, including test 
leads. 


+ During some of the tests, a Diagnostic Trouble Code (DTC) 
may be recognized and stored by the control module. At the 
end of all tests and repairs, the DTC memory should be 
checked and, if necessary, erased. After erasing the DTC 
memory, a readiness code must be generated for the engine 
control module. 


+ Always switch ignition off before cleaning engine. 


DE 


; 
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A Caution 


¢@ The battery must only be disconnected and connected with 
the ignition switched off, since the Engine Control Module 
(ECM) can otherwise be damaged. 


@ Observe procedures for disconnecting battery. Refer to 
Electrical Equipment, Repair Group 27. 


Observe the following if test and measuring instruments are re- 
quired during a test drive: 


A Caution 


$ Test and measuring equipment must always be secured to 
the rear seat and be operated from there by a second per- 
son. 


+ /f test and measuring instruments are operated from the 
front passenger's seat and the vehicle is involved in an ac- 
cident, there is a possibility that the person sitting in this 
goal may receive serious injuries when the airbag is de- 
ployed. 


A WARNING 


The use of nails, paper clips, or another unauthorized materials 
to back-probe electrical harness connectors is strictly prohibi- 
ted and may cause damage to the electrical harness connec- 
tors, terminal ends or damage to a component. Use only the 
manufacturers test lead kit or an equivalent aftermarkettest 
lead kit for back-probing all electrical harness connéctors. 


1.2 Clean Working Conditions 


Even minor contaminations can lead to malfunctions in the fuel 
injection system. When working on the fuel supply/injection sys- 
tem, pay careful attention to the following rules for cleanliness: 


+ Thoroughly clean all unions.and adjacent areas with engine or 
brake cleaner and dry befote disconnecting. 


+ Plug open lines and connections immediately with appropriate 
protective caps. 


+ Place removed parts on a clean surface and cover. Use lint- 
free cloths. 


Install clean components} Remove replacement parts imme- 
diately prior to installation; Do not use parts that have been 
stored unpacked (e.g. in tool boxes etc.). 


+ When the system is open: Do not work with compressed air. 
Do not move vehicle unless-absolutely necessary. 


+ Separated electrical connectors: Protect from dirt and mois- 
ture. Make sure connections are dry when reconnecting. 


1.3 Technical Data 
Engine Code AEB 
Idle speed (not adjustable) p48 820920 RPM 


Engine Control Module (ECM) 
System identification 


Motronic ME 5.9.2 


64 Rep. Gr.24 - Multiport Fuel Injection (MFI) 


Passat 1998-2000 > 
Generic Scan Tool - Edition 07.07 


Engine Code 


AEB 


Terminals at Engine Control Module (ECM) 
Replacement part number 
Engine speed (RPM) limitation 


80 
=> ETKA (electronic parts catalog) 
starting at approx. 6500 RPM 


B, 


Di 


; 
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2 Components, Checking 
= “2.1 Heated Oxygen Sensor before Catalytic Convertér, Check- 
ing Heater Circuit ”, page 66 


= “2.2 Oxygen Sensor after Catalytic Converter, Checking Heater 
Circuit”, page 68 


= “2.3 Mass Air Flow Sensor, Checking”, pag 71 


=> “2.4 Throttle Valve Control Module, Checking”, page 74 


= “2.5 Engine Coolant Temperature Sensor? Checking”, 
page 77 


= “2.6 Intake Air Temperature Sensor, Chegking”, page 81 


=> “2.7 Engine Speed Sensor, Checking”, page 85 

> “2.8 Fuel Injectors N30, N31, N32, N33, Checking”, 

page 88 

2.1 Heated Oxygen Sensor before Catalytic 
Converter, Checking Heater Circuit 

(a) Note 


When servicing terminals in harness connector of Heated Oxygen 
Sensor (HO2S) -G39- , use only gold-plated terminals. 


Special tools and workshop equipment required 

@ Multimeter . 

+ Wiring diagram. 

Test requirements 

* The Heated Oxygen Sensor (HO2S) -G39- fuse OK. 
* The Fuel Pump (FP) Relay -J17- OK. 

* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


* Vehicles with automatic transmission, shift selector lever into 
position “P” or “N”. 
+ AIC switched off. 


* Ground (GND) connections between engine/transmission/ 
chassis OK. 


* Ignition switched off. 
Test procedure 


- Performa preliminary check to verify the customers complaint. 
Refer to = page 99 


Start diagnosis 


- Remove the engine cover with air filter. Refer to Fuel Injection 
& Ignition, Repair Group 24. 


Checking internal resistance 


- Disconnect the Heated Oxygen Sensor (HO2S) -G39- electri- 
cal harness connector . 
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- Using a multimeter , check the Heated Oxygen Sensor (HO2S) 
-G39- terminals 1+2 for an open circuit. 


Specified value: 2.5 to 19.9 Q (at approx. 20° C) 

If the specification was not obtained: 

- Replace the Heated Oxygen Sensor (HO2S) -G39- . 
If the specification is obtained: 

Checking voltage:supply 


- Using a multimeter , check the Heated Oxygen Sensor (HO2S). 
-G39- electrical harness connector terminal 1 to ground (GND) 
for voltage. 


Specified value: Battery voltage. 
If the specification was not obtained: 


- Check the wiring for a short circuit to each other, Battery (+), 
and Ground (GND). 


= Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


= Ifnecessary, repair the faulty wiring connection. 
If the specification was obtained: 
Checking Ground (GND) activation 


If the manufacturers test box is being used. Perform the following 
step. 


- Install the test box Adapter F/VAG1598 (68 Pin) - 
VAG1598/22- . Refer to Engine Mechanical, Fuel Injection & 
Ignition, Repair Group 24. 


If the mantfacturers test box is not being used. Perform the fol- 
lowing step. 


— Remove the Motronic Engine Control 


e (ECM),«3220- . 
Refer to > page 99% 
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- Using a multimeter , check the Heated Oxygen Sensor (HO2S) 
-G39- electrical harness connector terminal 2 to the Motronic 
Engine Control Module (ECM) -J220- electrical harness con- 
nector T80 terminal 27 for an open circuit. 


Heated Oxygen Sensor Motronic Engine Control Mod- 

(HO2S) -G39- electrical har- |ule (ECM) -J220- electrical har- 

ness connector terminal ness connector T80 terminal or 
test box socket 

2 27 


Specified value: 1.5 Q max. 
If the specification was not obtained: 


= Check the wiring for a short circuit‘t6'each other, Battery.(+), 
and Ground (GND). 


- Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


— If necessary, repair the faulty wiring connection. 


If no malfunction is detected in the wiring and if the voltage supply 
was OK: 


- Erase thé DTC memory. Refer to = page 7 

- Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to = page 17. 
- End diagnosis. 


If the DTG:does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


- Replace,the MFI Engine Control Module (ECM) -J220- . Refer 
to > page 99. 


- Assemblyis performed in the reverse of the removal. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: r 


1- Check the DTC memory. Refer to = page 5. 
2- If necessary, erase the DT@memory. Refer fo > page?. 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 17. 


End diagnosis 


2.2 Oxygen Sensor after Catalytic Convert- 
er, Checking Heater Circuit 
(a) Note 


When servicing terminals in harness connector of Oxygen Sensor 
(02S) Behind Three Way Catalytic Converter (TWC) -G130-, use 
only gold-plated terminals. 

Special tools and workshop equipment required 

+ Multimeter . 


+ Wiring diagram. 


24-0900 
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Test requirements 


+ The Oxygen Sensor (02S) Behind Three Way Catalytic Con- 
verter(TWC) -G130- fuse OK. 


+ The:Fuel Pump (FP) Relay -J17- OK. 
* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


+ Vehicles with automatic transmission, shift selector lever into 
position “P” or “N”. 


+ “AIC switched off. 


* ‘Ground (GND) connections between engine/transmission/ 
chassis OK. 


* Ignition switched off. 
Test procedure 


- Perform a preliminary check to verify the customers complaint. 
Refer'to = page 99 


Start diagnosis 


Checking internal, resistance 
- Disconnect the Oxygen Sensor (O2S) Bel Three Way Cat- 
alytic Converter (TWC)«G130- electrical hatness connector 
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- Using a multimeter , check the Oxygen Sensor (02S) Behind 
Three Way Catalytic Converter (TWC) -G130- electrical har- 
ness connector terminals 1 to 2 for resistance. 


Specified value: 1.0 to 20.0 Q (at approx. 20° C) 
If the specification was not obtained: 


— Replace the Oxygen Sensor (02S) Behind Three Way Cata- 
lytic Converter (TWC) - G130- . 


If the specification was obtained: 
Checking voltage supply 


- Using a multimeter , check the Oxygen Sensor (02S) Behind 
Three Way Catalytic Converter (TWC) - G130- electrical har- 
ness connector terminal 1 to ground (GND). 


Specified value: Battery voltage. 
If the specification was not obtained: 


- Check the wiring for a short circuit to each other, Battery (+), 
and Ground (GND). 


- Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


- If necessary, repair the faulty wiring connection. 
If the specification was obtained: 
Checking Ground (GND) activation 


awe manufacturers test box is being used. Perform the following 
step. 


- Install the test box Adapter F/VAG1598 (68'Pin) - 
VAG1598/22- . Refer to Engine Mechanical, Fuel Injection & 
Ignition, Repair Group 24. 

If the manufacturers test box is not being used. Perform the fol- 

lowing step. 

- Remove the Motronic Engine Control Module (ECM) -J220- . 
Refer to = page 99 . 


/[n24-0877 
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- Using a multimeter , check the Oxygen Sensor (02S) Behind 
Three Way Catalytic Converter (TWG) -G130- electrical har- 
ness connector terminal 2 to the Motronic Engine Control 
Module (ECM) -J220- electrical harness connector T80 termi- 
nal 28 for an open circuit according to the wiring diagram. 


Oxygen Sensor (02S) Behind| Motronic Engine Control Mod- 
Three Way Catalytic Convert-|ule (ECM) -J220- electrical har- 
er (TWC) - G130- electrical |ness connector T80 terminal or 
harness connector terminal _| test box socket 


2 28 


24-1641 


Specified value: 1.5 Q max. 


If the specification was not obtained: 


— Check the wiring for a short circuit to each other, Battery (+), 
and Ground (GND). 


= Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


— If necessary, repair the faulty wiring connection. 


If no malfunction is detected in the wiring and.if the voltage supply 
was OK: 


- Erase the DTC memory. Refer to > page 7 


Bo 


- Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 17. 
- End diagnosis. 


Ifthe DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


- Replace the MFI Engine Control Module (ECM) -J220- . Refer 
to > page 99. 


- Assembly is performed in the reverse of the removal. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 5. 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 17. 


End diagnosis 


2.3 Mass Air Flow Sensor, Checking 


(a) Note 


Use only gold-plated terminals when servicing terminals in har- 
ness connector of Mass Air Flow (MAF) Sensor -G70- . 

Special tools and workshop equipment required 

+ Multimeter . 


@ Wiring diagram. 
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Test requirements 

* The Mass Air Flow (MAF) Sensor -G70- fuse OK. 
* The Fuel Pump (FP) Relay -J17- OK. 

* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


* Vehicles with automatic transmission, shift selector lever into 
position “P” or “N”. 
* AIC switched off. 


* Ground {GND) connections between engine/transmission/ 
chassis OK. 


* Coolant Temperature at least 80° C. 
* Ignition switched off. 
Test procedure 


- Performa preliminary check to verifythe customers complaint. 
Refer to > page 99 


Start diagnosis 

Function test 

- Connect the scan tool. 

- Start engine and let it run at idle. 


- Using the scan tool, Check the air flow quantity of the Mass 
Air Flow (MAF) Sensor -G70- at idle: 


Diagnostic text A Specified value 
Air flow quantity at Mass Air Flow 
(MAF) sensor 
+ Engine running at idle 2.00 to 5.00 g/sec 


- End diagnosis and switch ignition off. 


If specified value is obtained, but DTC memory has a DTC con- 
cerning Mass Air Flow (MAF) Sensor =G70- : 


- Check voltage supply of Mass Air Flow(MAF) Sensor -G70- 
= page 72. 


If specified value was not obtained: 


= Check the Mass Air Flow (MAF) Sensor -G70- electrical circuit 
=> page 73. 


Checking voltage supply 


- Disconnect the Mass Air Flow (MAF) Sensor -G70- electrical 
harness connector -1-. 


- Start the engine and let it run at idle. 


a 
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— Using a multimeter , check the Mass Air Flow (MAF) Sensor - 
G70- electrical harness connector terminal 3 to engine Ground 
(GND). 


Specified value: battery voltage. 
— Switch the ignition off. 
If specified value was not obtained: 


— Check the Mass Air Flow (MAF) Sensor -G70- electrical har- 
ness connector terminal 3 to the Fuel Pump (FP) Relay -J17- 
terminal 23/87 for an open circuit. 


24-0434 


Specified value: 1.5 Q max. 


If no malfunction is detected in the wiring and if the voltage supply 
was OK: 


Checking Ground (GND) 
- Using a multimeter , check the Mass Air-Flow (MAF) Sensor - 


G70- electrical harness connector,terminal 2 to engine Ground 
(GND) for resistance. 


Specified value: 1.5 Q max. 
If the specification was not obtained: 


- Check the wiring fora short circuit to each other, Battery (+), 
and Ground (GND): 


- Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


- If necessary, répair the faulty wiring connection. 


If no malfunction i detected in the wiring and if the voltage supply 
was OK: 


Checking electrical circuit 


If the manufacturers test box is being used. Perform the following 
step. 


- Install the test box Adapter F/VAG1598 (68 Pin) - 
VAG1598/22- . Refer to Engine Mechanical, Fuel Injection & 
Ignition, Repair Group 24. 

If the manufacturers test,box is not being used. Perform the fol- 

lowing step. 


- Remove the Motronic Engine Control Module (ECM) D A 


Refer to > page 99 . 
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- Using a multimeter , check the Mass Air Flow (MAF) Sensor - 


G70- electrical harness connector terminals to the Motronic 
Engine Control Module (ECM) -J220- electrical harness con- 
nector T80 for an open circuit. 


Mass Air Flow (MAF) Sensor - 
G70- electrical harness con- 
nector terminals 


Motronic Engine Control Mod- 
ule (ECM) -J220- electrical har- 
ness connector T80 terminals or 
test box socket 


2 
4 


12 
13 


Specified value: 1.5 Q max. 
If the specification was not obtained: 


- Check the wiring for a short circuit to each other, Battery (+), 
and Ground (GND). 


- Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


- If necessary, repair the faulty wiring connection. 


If no malfunction is detected in the wiring and if the voltage'supply 
was OK: 


- Replace Mass Air Flow (MAF) Sensor -G70- . 

- Erase the DTC memory. Refer to > page 7 

- Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Genérate readiness code. Refer to = page 17. 
- End diagnosis. 


If the DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


- Replace the MFI Engine Control Module (ECM) -J220- . Refer 
to > page 99. 


- Assembly is petformed in the reverse of the removal. 
Final procedures 


After the repair work;,the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 5. 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was)erased, generate readiness code. 
Refer to > page 17. 


End diagnosis a 


2.4 Throttle Valve Control Module, Check? 


ing 
(i) Note 


Use only gold-plated terminals when servicing terminals in har- 
ness connector of Throttle Valve Control Module -J338- . 


N24-0434 
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Components 


The Throttle Valve Control Module -J338- is made up of the fol- 
lowing components: 


+ Throttle Position (TP) Actuator -V60- 

+ Throttle Position (TP) Sensor -G88- 

+ Throttle Position (TP) Sensor -G69- 

Closed Throttle Position (CTP) Switch -F60- 


The Throttle Valve Control Module -J338- cannot be serviced 
separately and must be serviced as a unit. 


Special tools and workshop equipment required 

+ Multimeter . 

+ Wiring diagram. 

Test requirements 

* The Motronic Engine Control Module (ECM) /J220.fuses OK. 
* Battery voltage at least12.5 volts. 


+ All electrical consumers such as, lights and rear window de- 
froster, switched off. 


+ Vehicles with automatic transmission, shift selector lever into 
position £P” or “N”. 


+ Ground RD) connections between engine/transmission/ 
chassis OK. 


* Throttle valve must not be damaged or dirty. 

* Throttle valve must be in the Closed Throttle Position (CTP). 
+ Accelerator pedal cable and adjustment must be OK. 
Procedure 


— Disconnect the Throttle Valve Control Module -J338- electrical 
harness connector -2-. 


Checking internal resistance 


- Using-a multimeter , check the Throttle Valve Control Module 
-J338~electrical terminals 1 to 2 for resistance. 


Specified value: 1.0 to 5.0 Q (at 20° C) 
If the specification was not obtained: 
- Replace the Throttle Valve Control Module a. 7 


If the specification was obtained: 
Checking voltage supply 


24-0970 


- Switch the ignition on. 
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- Using a Multimeter , check the Throttle Valve’Control Module 
-J338- electrical harness connector terminals 4 to 7 for volt- 
age. 


Specified value: at least 4.5 V 


- Using a Multimeter , check the Throttle Valve Control Module 
-J338- electrical harness connector terminals 3 to 7 for volt- 
age. 


Specified value: at least 9 V 

If the either of the specifications was obtained: 
- Replace the Throttle Valve Control Module - J338- . ean] 
- Switch the ignition off. 


If the either of the specifications was not obtained: 
Checking wiring 


If the manufacturers test box is being used. Perform the following 
step. 


- Install the Adapter F/VAG1598 (68 Pin) -VAG1598/22- . Refer 
to Fuel Injection & Ignition, Repair Group 24. 


If the manufacturers test box is nót being used. Perform the fol- 
lowing step. 


- Remove the Motronic Engine Control Module (ECM) -J220- . 
Refer to > page 99 . 
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- Using a Multimeter , check the Throttle Drive (for Electronic 
Power Control (EPC)) -G186- at Throttle Valve Control Module 
-J338- electrical harness connector terminals to the Motronic 
Engine Control Module (ECM) -J220- electrical harness con- 
nector terminals for an open circuit according to the wiring 
diagram. 


Throttle Valve Control Motronic Engine Control Module 
Module -J338- electrical | (ECM) -J220- electrical harness 
harness connector termi- {connectors test box sockets 

nals 


66 
59 
69 
62 
75 
8 74 


Specified value: 1.5 Q max. 


24-0170 


QRWN 


- Check the wiring for a short circuit to each other, Battery (+), 
and Ground (GND). 


- If necessary, repair the faulty wiring connection. 


- Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


- Erase the DTC memory. Refer to > page 7 

- Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to = page 17 . 
- End diagnosis. 


Ifthe DTC does return and no malfunction.is detected in the wiring 
and the voltage supply was OK: 


- Replace the MFI Engine Control Module (ECM) -J220- . Refer 
to > page 99. 


- Assembly is performed in the reverse of the removal. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 5. 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 17. 


End diagnosis 


Checking 


A WARNING 


2.5 Engine Coolant Temperature Sensor, a 


+ Cooling system is under pressure. 


$ Danger of scalding when opening! 
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(a) Note 


Use only gold-plated terminals when servicing terminals in the 
electrical harness connector of Engine;Goolant Temperature 
(ECT) Sensor -G62- . 

Special tools and workshop equipment required 

@ Multimeter . 

+ jumper wire . 

+ Wiring diagram. 

Test requirements 

* The Motronic Engine Control Module (ECM) - J220- fuses OK. 
* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off- 


* Vehicles with automatic transmission, shift selector lever into 
position “P” or “N”. 
+ AIC switched off. 


* Ground (GND) connections between engine/transmission/ 
chassis OK. 


* Ignition switched off. 

* Engine cold. T) 
Test procedure a 
- Performa preliminary check to verify the customers,complaint. 


Refer to = page 99 
Start diagnosis 


a, 


Function test 

=- Connect the scan tool. 

- Switch the ignition on. 

- Using the scan tool, check the coolant temperature: 


Diagnostic text Specified value 
Coolant temperature Approx. coolant temper- 
ature 


If the specified value is not obtained: 
- Continue test according to the following table: 


Indicated Cause Test 
approx. - Open circuit or short circuit = page 79 
40.0° C to (B+) 

approx. Short circuit to Ground => page 80 
143.0° C (GND) 


If the specified value was obtained: 
— Start the engine and let it run at idle. 


The temperature value must increase uniformly in increments of 
1.0° C. 
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If the engine shows problems in certain temperature ranges and 
if the temperature does not climb uniformly, the temperature sig- 
nal is intermittent. 


— Replace the the Engine Coolant Temperature (ECT) Sensor - 
G62- Refer to Engine Mechanical, Repair Group 19, Engine 
Cooling System. 


Checking internabtésistance 


- Disconnect the Engine Coolant Temperature (ECT) Sensor - 
G62- electrical harness connector -1-. 


- Using a multimeter , check the Engine Coolant Temperature 
(ECT) Sensor -G62- terminals 1 to 3 for resistance. 


Use the chart below for the specified values: 
+ Area A: Resistance values 0 to 50° C. 
+ Area B: Resistance values 50 to 100° C. 


Specified values* 


@ Range A, 30° C equals a resistance of 1.5 to 2.0 kQ 
+ Range B, 80° C equals a resistance of 275 to 375Q. 
If any of the specified values was not obtained: 


- Replace the Engine Coolant Temperature (ECT) Sensor - 
G62- Refer to Engine Mechanical, Repair Group 19, Engine 
Cooling System. 


Testing if display is approx. - 40.0° C 


23-0023, 
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- Disconnect the Engine Coolant Temperature (ECT) Sensor - 
G62- electrical harness connector -1-. 


- Using a jumper wire , connect the Engine Coolant Tempera- 
ture (ECT) Sensor -G62- electrical harness connector termi- 
nals 3 to 4. 


- Check the value indicated on the scan tool display. 
If the value jumps to approx. 140.0° C 
- End diagnosis and switch the ignition off. 


- Replace the Engine Coolant Temperature (ECT) Sensor - 
G62- Refer to Engine Mechanical, Repair Group 19, Engine 
Cooling System. 


If indication remains at approx. -40.0° C: 

Testing if display approx. 140.0° C 

- Disconnect the Engine Coolant Temperature (ECT) Sensor - 
G62- electrical harness connector -arrow-. 

If indication jumps to approx. -40.0° C: 

- End diagnosis and switch ignition off. 

- Replace the Engine Coolant Temperature (ECT) Sensor - 


If indication remains at approx. 140.0° C: 
Checking wiring 


If the manufacturers test box is being used. Perform the following 
step. 


- Install the test box Adapter F/VAG1598 (68. Pin) - 
VAG1598/22- . Refer to Engine Mechanical, Fuel Injection & 
Ignition, Repair Group 24. 


If the manufacturers test box is not being used. Perform the fol- 
lowing step. 


- Remove the Motronic Engine-Control Module (ECM) -J220- . 
Refer to > page 99 . 


A 


A 
' O 
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— Using a Multimeter , check the Engine Coolant Temperature 
(ECT) Sensor - G62- electrical harness connector terminal 1 
to the Motronic Engine Control Module (ECM) -J220- electrical 
harness connector T80 terminal 53 for an open circuit accord- 
ing to the wiring diagram. 


Engine Coolant Tempera- |Motronic Engine Control Module 
ture (ECT) Sensor - G62- |(ECM) -J220- electrical harness 
electrical harness connec- |connector T80 terminals or test 
tor terminals box socket 


1 53 


Specified value: 1.5 Q Max. 
If the specification was not obtained: 


- Check the wiring for a short circuit to each other, Battery (+), 
and Ground (GND). 


=- Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


— If necessary, repair the faulty wiring connection. 

If no malfunction is detected in the wiring: 

- Erase the DTC memory. Refer to > page 7 

- Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 17. 
- End diagnosis. 


Ifthe DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


- Replace the MFI Engine Control Module (ECM) -J220- . Refer 
to = page 99. 


- Assembly is performed in the reverse;of the removal. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 5. 
2- If necessary, erase the DTC memory. Refer to = page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 17. 


End diagnosis 


2.6 Intake Air Temperature Sensor, Check- 


ing 
(a) Note 


Use only gold-plated terminals when servicing terminals in the 
electrical harness connector of the Intake Air Temperature (IAT) 
Sensor -G72- . 

Special tools and workshop equipment required 

+ Multimeter . 

@ Wiring diagram. 
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+ Cool spray (commercially available). 

Test requirements 

* The Motronic Engine Control Module (ECM) - J220- fuses OK. 
* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


* Vehicles with automatic transmission, shift selector lever into 
position “P” or “N”. 
* AIC switched off. 


* Ground {GND) connections between engine/transmission/ 
chassis OK. 


* Ignition switched off. 
Test procedure 


— Performa preliminary check to verify the customers complaint. 
Refer to = page 99 


Start diagnosis 

Function test 

- Connect the scan tool. 

- Switch the ignition on. 

- Using the scan tool, check the intake air temperature: 


Diagnostic text Specified value 
Intake Air Temperature (IAT) approx. ambient air tem- 
perature 


If the specified value is not obtained: 
- Continue the test according to the-following table: 


Indicated Cause Test 
approx. -40° C | Open circuit or short cir- => page 83 
Cuit to (B+) 


approx. 143° C | Short ND Ground => page 83 


If the specified values are obtained: 
- Remove the Intake Air Temperature (IAT) Sensor -G72- . 


- Spray the Intake Air Temperature (IAT) Sensor -G72- with a 
commercially available cool spray while observing the tem- 
perature value on the scan tool. 


The temperaturevalue must decrease. 

- End diagnosis-and switch the ignition off. 

If the intake air temperature does not decrease: 

- Replace the Intake Air Temperature (IAT) Sensor -G72- . 


If the intake air température does decrease: 
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Checking internal resistance 


- Disconnect the Intake Air Temperature (IAT):Sensor -G72- 
electrical harness connector -1-. 


- Using a multimeter , check the Intake Air Temperature (IAT) 
Sensor -G72- terminals 1 to 2 for resistance. 


Use the chart below for the specified values: 
+ Area A: Resistance values 0 to 50° C. 
+ Area B: Resistance values 50 to 100° C. 


N24-1647 


Specified values: 

Read-out examples: 

@ Range A, 30° C equals a resistance of 1.5 to 2.0 kQ 
+ Range B, 80° C equals a resistance of 275 to 375Q. 
If any of the specified values are not obtained: 


- Replace the Intake Air Temperature (IAT) Sensor -G72- . 
Testing if display approx. -40° C or approx. -46° C: 


o 10 20[30)40 so sooo 70 [Bo] 00 100°C 
N24-0640 


- Disconnect the Intake Air Temperature (IAT) Sensor -G72- 
electrical harness connector -1-. 


- Using ajumper wire , connect the Intake Air Temperature (IAT) 
Sensor -G72- electrical harness connector terminals 1 to 2. 


— Check the value indicated on the scan tool display. A ye ) 

If indication jumps to approx. 140° C: 

— End diagnosis and switch ignition off. t Na 7N—2 

— Replace the Intake Air Temperature (IAT) Sensor -G72- . 

If indication remains at approx. -40° C or -46° C: J N24-0435 


Testing if display approx. 140° C: 
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- Disconnect the Intake Air Temperature (IA) Sensor -G72- 
electrical harness connector -arrow-. 


If indication jumps to approx. -40° C or-46° C: 

- End diagnosis and switch ignition off. 

- Replace the Intake Air Température (IAT) Sensor -G72- . 
If the indication remains at approx. 140° C: 

Checking wiring 


If the manufacturers test box is being used. Perform the following 
step. 


- Install the test box Adapter F/VAG1598 (68 Pin) - 
VAG1598/22- . Refer to. Engine Mechanical, Fuel Injection & 
Ignition, Repair Group 24. 


If the manufacturers test box is not being used. Perform the fol- 
lowing step. 


- Remove the Motronic Engine Control Module (ECM) -J220- . 
Refer to > page 99 . 
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— Using a Multimeter , check the Intake Air Temperature (IAT) 
Sensor -G72- electrical harness connector terminal 1 to the 
Motronic Engine Control Module (ECM) -J220- electrical har- 
ness connector T80 terminal 54 for an open circuit according 
to the wiring diagram. 


Intake Air Temperature Motronic Engine:Control Module 
(IAT) Sensor -G72- electri- | (ECM) -J220-‘electrical harness 
cal harness connector ter- |connector:T80 terminals or test 
minals box socket 


1 54 


Specified value: 1.5 Q Max. 
If the specification was not obtained: 


- Check the wiring for a short circuit to each other, Battery (+), 
and Ground (GND). 


- If necessary, repair the faulty wiring connection. 


- Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


If no malfunction is detected in the wiring: 

- Erase the DTC memory. Refer to > page 7 

- Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 17 . 
- End diagnosis. 


Ifthe DTC does return and no malfunctionis detected in the wiring 
and the voltage supply was OK: 


- Replace the MFI Engine Control Module (ECM) “J220- . Refer 
to = page 99. 


- Assembly is performed in the reverse of the removal. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to » page 5. 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 17. 


End diagnosis 


2.7 Engine Speed Sensor, Checking 


(a) Note 


Use only gold-plated terminals when servicing terminals in the 
electrical harness connector of the Engine Speed (RPM) Sensor 
-G28-. 

Special tools and workshop equipment required 

+ Multimeter . 


@ Wiring diagram. 


g 


A 
f | N24-0435 
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Test requirements 
* The Motronic Engine Control Module (ECM) - J220- fuses OK. 
* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window dex 
froster, switched off. 


* Vehicles with automatic transmission, shift selector lever into 
position “P” or “N”. 
+ AIC switched off. 


* Ground (GND) connections between engifie/transmission/ 
chassis OK. 


* Ignition switched off. 
Function 


The Engine Speed (RPM) Sensor -G28--detects RPM and refer- 
ence marks. Without an engine speed signal, the engine will not 
start. If the engine speed signal fails while the engine is running, 
the engine will stop immediately. 


Test procedure 


- Perform a preliminary check to verify the customers complaint. 
Refer to = page 99 


Start diagnosis 
Function test 
- Connect the scan tool. 


- Switch the ignition on. 

- Using the scan tool, check the engine speed: a 
Diagnostic text Specified value 

Engine rotations per minute (RPM) Idle speed 


- End diagnosis and switch ignition off. 
If the specified value was not obtained: 
Checking internal resistance 


- Disconnect the gray Engine Speed (RPM) Sensor -G28- elec- 
trical harness connector -1 Arrow-. 
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— Using a multimeter , check the Engine Speed (RPM) Sensor - 
G28- terminals 2 to 3 for resistance. 


Specified value: 0.7 to 1000 kOhm 


- Check Engine Speed (RPM) Sensor -G28- terminals 1 to 2 and 
1 to 3 for short circuits. 


Specified value: » (infinity) 

If any of the specified values are not obtained: 

— Replace the Engine Speed (RPM) Sensor -G28- . 
If the specified values are obtained: 

Checking wiring 


If the manufacturers test box is being used. Perform the following 
step. 


— Install the test box Adapter F/VAG1598 (68 Pin) - 
VAG1598/22- . Refer to Engine Mechanical, Fuel Injection & 
Ignition, Repair Group 24. 


If the manufacturers test box is not being used. Perform the fol- 
lowing step. 


- Remove the Motronic Engine Control,Modtile (ECM)'-J220»,.. 
Refer to > page 99. 
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- Using a Multimeter , check the Engine Speed (RPM) Sensor - 
G28- electrical harness connector terminals to the Motronic 
Engine Control Module (ECM) -J220- electrical harness con- 
nector T80 terminals for an open circuit. 


Engine Speed (RPM) Sensor- —_| Motronic Engine Control 

G28- electrical harness connector | Module (ECM) -J220- elec- 

terminals trical harness connector 
T80 terminals or test box 
socket 

1 56 

2 63 


Specified value: 1.5 Q Max. 
If the specification was not obtained: 


— Chéck the wiring for a short circuit to each other, Battery (+), 
and Ground (GND). 


-= ¿Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


-5 If necessary, repair the faulty wiring connection. 
Ifino malfunction is detected in the wiring: 


~ Remove the Engine Speed (RPM) Sensor -G28- and check 
the sensor wheel for proper seating, damage and run-out. 


Ifthe sensor wheel is OK: 

- “Erase the DTC memory. Refer to > page 7 

- Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 17 . 
- End diagnosis. 


fy 
If the DTC does return and no malfunction ig; tected in the wiring 
and the voltage supply was OK: gg 


- Replace the MFI Engine Control Module (ECM) -J220- . Refer 
to > page 99. 


- Assembly is performed in the reverse of the removal. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 5. 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 17. 


End diagnosis 


2.8 Fuel Injectors N30, N31, N32, N33, 
Checking 

The following test procedure is used to diagnose all fuel injectors. 

Special tools and workshop equipment required 

@ Multimeter . 

+ Diode test lamp (12V) . 
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+ Wiring diagram. 
Test requirements 
+ The Fuel Injectors -N30, N31, N32, N33- fuses OK. 


* The Engine Speed (RPM) Sensor -G28- OK, checking 
= page 85. 


* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


* Vehicles with automatic transmission, shift selector lever into 
position “P” or “N”. 


+ AIC switched off. 


* Ground (GND)\connections between engine/transmission/ 
chassis OK? 


* Ignition switched off. 

- Observe safety precautions. 
# Observe rules for cleanliness. 
Test procedure 


— Performa preliminary check to verify the customers complaint. 
Refer to > page 99 


Start diagnosis 


- Disconnect the Fuel Injector electrical harness connectors 
from Fuel Injectors -N30, N31, N32, N33- -1-. 


Checking internal resistance 


A 


- Using a multimeter , check the Fuel Injector electrical terminals 
1 to 2 for resistance. 


Specified value: 12.0 to 20.0 Q (at approx. 20° C) 
If the specified value was not obtained: 


N24-1258 


— Replace the malfunctioning Fuel Injector Refer to Fuel Injec- 
tion & Ignition, Repair Group 24. 


If the specified value was obtained: 
Checking activation 
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- Connect a diode test lamp (12V) to the electrical harness con- 
nector terminals 1 and 2 of the Fuel Injector to be tested. 


— Operate the starter and test the activation of the Fuel Injector . 
LED should flicker. 

- Switch the ignition off. 

If LED does not flicker: 

Checking wiring 


If the manufacturers test box is being used. Perform the following 
step. 


- Install the test box Adapter F/VAG1598 (68°Pin) - 
VAG1598/22- . Refer to Engine Mechanical, Fuel Injection & 
Ignition, Repair Group 24. 


If the manufacturers test box is not being used. Perform the fol- 
lowing step. 


-= Remove the Motronic Engine Control Module (ECM) -J220- . 
Refer to > page 99 . 
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— Using a Multimeter , check the Fuel Injector electrical harness 
connector terminals to the Motronic Engine Control Module 
(ECM) -J220- electrical harness connector T80 terminals for 
an open circuit. 


Component Fuel Injec- | Motronic Engine 
tor electri- | Control Module: 
cal har- (ECM) -J220- 
ness con- |electrical har- 
nector ter- |ness connector 


minals T80 terminals or 
test box sockets 
Cylinder 1 Fuel Injector -N30- 2 73 — 
Cylinder 2 Fuel Injector -N31- 2 80 
Cylinder 3 Fuel Injector -N32- 2 58 
Cylinder 4 Fuel Injector -N33- 2 65 


Specified value: 1.5 Q Max. 
If the specification was not obtained: 


- Check the wiring for a short circuit to each other, Battery (+), 
and Ground (GND). 


- Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


- If necessary, repair the faulty wiring connection. 

If no malfunction is detected in the wiring: 

- Erase the DTC memory. Refer to page 7 

- Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refef tọ > page 17 . 


- End diagnosis. 


Ifthe DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


- Replace the MFI Engine Control Module (ECM) -J220- . Refer 
to > page 99. 


- Assembly is performed in the reverse of the removal. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to » page 5. 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 17. 
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3 Function Tests 


3.1 Heated Oxygen Sensor and Oxygen 
Sensor Regulation before Catalytic 
Converter, Checking 


B Note 


Use only gold-plated terminals when servicing terminals in the 
electrical harness connector of the Heated Oxygen Sensor 
(HO2S) -G39- . 

Special tools and workshop-equipment required 

@ Multimeter . 

+ Wiring diagram. 

Test requirements 

* The Heated Oxygen Sensor (HO2S) -G39- fuse OK. 


* The Heated Oxygen Sensor (HO2S)-G39- heater circuit be- 
fore catalytic converter OK. Refer to 3 page 66 . 


* Battery voltage at least 12.5 volts. 


* Allelectrical consumers such as, lights and rear window de- 
froster, switched off. 


+ AIC switched off. 


* Ground (GND) connections between engine/transmission/ 
chassis OK. 


+ Exhaust system between catalytic converter and cylinder head 
properly sealed. 


* Coolant Temperature at least 80° C. 
Function test 


- Perform the function test in Diagnostic Mode 05 = page 8 and 
Diagnostic Mode 06. Refer to > page 9. 


Test procedure 


- Performa preliminary check to verify the customers complaint. 
Refer to > page 99 


Start diagnosis 

Checking primary voltage 

- Remove the protective cover -arrows- and disconnect the 
Heated Oxygen Sensor (HO2S) -G39- electrical harness con- 
nector. 


- Using a multimeter , check the Heated Oxygen Sensor (HO2S) 
-G39- electrical harness connector terminals 1 to 5 for voltage. 


Specified value: 0.400 to 0.500 Volts 

- Switch the ignition off. 

If the specified value was obtained: 

- Replace the Heated Oxygen Sensor (HO2S) -G39- . 


If the specified value is obtained: 
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Checking wiring 


If the manufacturers test box is being uSed. Perform the following 
step. 


— Install the test box Adapter F/VAG1598 (68 Pin) - 
VAG1598/22- . Refer to Engine Mechanical, Fuel Injection & 
Ignition, Repair Group 24. 

If the manufacturers test box isnot being used. Perform the fol- 

lowing step. 

— Remove the Motronic Engitie Control Module (ECM) -J220- . 
Refer to > page 99 . 

- Using a Multimeter , check the Heated Oxygen Sensor (HO2S) 
-G39- electrical harness connector terminals to the Motronic 


Engine Control Module (ECM) -J220- electrical harness con- 
nector T80 terminals for an open circuit. 


Heated Oxygen Sensor|Motronic-Engine Control Module 
(HO2S) -G39- electrical | (ECM) -J220- electrical harness con- 
harness connector ter- |nector T80:terminals or test box sock- 


minals ets 
3 25 
4 26 
Specified value: 1.5 Q Max. 


If the specification was not obtained: 


- Check the wiring for a short circuit to each other, Battery (+), 
and Ground (GND). 


- Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


- If necessary, repair the faulty wiring connection. 

If no malfunction is found in the wiring: 

- Erase the DTC memory. Refer to > page 7 

- Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 17 . 
- End diagnosis. 


Ifthe DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


- Replace the MFI Engine Control Module (ECM) -J220- . Refer 
to > page 99. 


- Assembly is performed in the reverse of the removal. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 5. 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 17 . 
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End diagnosis 


3.2 Oxygen Sensor after Catalytic Convert- 
er, Checking 


B Note 


When servicing terminals in the electrical harness connector of 
the Oxygen Sensor (02S) Behind Three Way Catalytic Converter 
(TWC) -G130- , use only gold-plated terminals. 


Special tools and workshop equipment required 
+ Multimeter . 

+ Wiring diagram. 

Test requirements 


* The Oxygen Sensor (02S) Behind Three Way Catalytic Con- 
verter (TWC) -G130- fuse Ok. 


* Oxygen Sensor (O2S)Behind Three Way Catalytic Converter 
(TWC) -G130- heater-circuit OK. Refer to > page 68 . 


* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


+ Vehicles with automatic transmission, selector lever in position 
“P” or "N", 


+ AIC switched off. 


* Ground (GND) connections between engine/transmission/ 
chassis OK. 


* Exhaust system between catalytic converter and cylinder head 
properly sealed. 


* Coolant Temperature at least 80°:C. 
Function test 


- Perform the function test in Diagnostic Modé05,= page 8 and “ 
Diagnostic Mode 06. Refer to > page 9. 


Test procedure 


- Performa preliminary check to verify the customers complaint. 
Refer to > page 99 


Start diagnosis 


- Disconnect the Heated Oxygen Sensor (HO2S) -G39- electri- 
cal harness connector -1-. 


- Switch the ignition on. 
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— Using a multimeter , check the Oxygen Sensor (02S) Behind 
Three Way Catalytic Converter (TWC) -G130- electrical har- 
ness connector terminals 3 to 4 for voltage. = 


Specified value: 0.400 to 0.500 Volts 
— Switch the ignition off. 


If the specified value was obtained: 


- Replace the Oxygen Sensor (02S) Behind Three Way Cata- \ e— fi q 1 
lytic Converter (TWC) - G130- . AVIA 4 
\y 
If the specified value was not obtained: 
Q (Emn 
Checking wiring S 


If the manufacturers test box is being used. Perform the following 
step. 


— Install the test box Adapter F/VAG1598,(68 Pin) - 
VAG1598/22- . Refer to Engine Mechanical, Fuel Injection & 
Ignition, Repair Group 24. 


If the manufacturers test box is not being used. Perform the fol- 
lowing step. 


- Remove the Motronic Engine Control Module (ECM) -J220- . 
Refer to > page 99 . 
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- Using a Multimeter , check the Oxygen Sensor (O2S) Behind 
Three Way Catalytic Converter (TWC) - G130- electrical har 
ness connector terminals to the Motronic Engine Control Mod- 
ule (ECM) -J220- electrical harness connector T80 terminals 


for an open circuit according to the wiring diagram. 


Oxygen Sensor (O2S) Be- 
hind Three Way Catalytic 
Converter (TWC) - G130- 
electrical harness connector 
terminals 


Motronic Engine Control Module 
(ECM) -J220- electrical harness 
connector T80 terminals or test 
box sockets 


3 
4 


51 
52 


Specified value: 1.5 Q Max. 


If the specification was not obtained: 


- Check the wiring for a short circuit to each other, Battery (+), 


and Ground (GND). 


- Check the electrical harness connector for damage, corrosion, 


lose or broken terminals. 


- If necessary, repair the faulty wiring connection. 
If no malfunction is found in the wiring: 


- Erase the DTC memory. Refer to > page 7 
- Perform a road test to verify repair. 


If the DTC does not return: 


Repair complete, Generate readiness code. Refer to > page 17. 


- End diagnosis. 


If the DTC does return and no malfunction is detected in the wiring 


and the voltage supply was OK: 


- Replace the MFI Engine Control Module (ECM) -J220- . Refer 


to > page 99. 


- Assembly is performed in the reverse of the removal. 


Final procedures 


After the repair work, the following work steps must be performed 


in the following sequence: 


1- Check the DTC memory. Refer to > page 5. 


2- If necessary, erase the DTC memory. Refer to > page 7 . 
3- Ifthe DTC memory was erased, generate readiness code. 


Refer to > page 17. 
End diagnosis 


\c 
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4 Motronic Engine Control Module 


Motronic Engine Control Module (ECM) -J220- regulates fuel in- 
jection, Throttle Valve Control Module -J338- , oxygen sensor 
regulation, ignition, knock control, Evaporative Emission (EVAP) 
Canister Purge Regulator Valve -N80- , engine speed limitation 
through fuel injectors or Fuel Pump (FP) Relay -J17- as well as 
On Board Diagnostic (OBD). 


= “4.1 Voltage Supply, Checking”, page 97 


= "“4.2 Motronic Engine Control Module, Replacing”, page 99 


= “4.3 Fuel Pump Relay, Checking”, page 100 
41 Voltage Supply, Checking 


Special tools and workshop equipment required 


+ Multimeter . 

+ Wiring diagram. 

Test requirements 

* The Motronic Engine Control Module (ECM) - J220- fuses OK. 
* Battery voltage at least 12.5 volts. 


+ All electrical consumers such as, lights and rear window de- 
froster, switched off. 


+ Vehicles with automatic transmission, selector lever in position 
“P” or "N". 


+ AIC switched off. 


* Ground (GND) connections between engine/transmission/ 
chassis OK. 


* Ignition switched off. 
Test procedure 


- Perform a preliminary check to verify the customers complaint. 
Refer to > page:99 


Start diagnosis: 


- Remove:the Motronic Engine Control Module (ECM) Power 
Supply-Relay -J271- . 


Checking voltage 


- Using a Multimeter , check the Fuel Pump (FP) Relay -J17- 
socket 16/MOT to Ground (GND). 


Specified value: battery voltage. 
If the-specified value was not obtained: 


- Check the wiring connections from the Battery to the Fuel 
Pump (FP) Relay -J17- socket 17/30 for an open circuit or a 
short circuit. 


- Check the wiring connections for damage, corrosion, lose or 
broken terminals. 


—  Ifnecessary, repair the faulty wiring connection. 
If the specified value was obtained: 
- Switch theignition on. 


— Using a Multimeter , check the Fuel Pump (FR) Relay -J17- 
socket 19/15 to ‘Ground (GND). = 


a“ 
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Specified value: battery voltage. 

If the specified value was obtained: 

Checking wiring 

nue manufacturers test box is being used. Perform the following 
step. 


— Install the test box Adapter F/VAG1598 (68 Pin) - 
VAG1598/22- . Refer to Engine Mechanical, Fuel Injection & 
Ignition, Repair Group 24. 


If the manufacturers test box is not being used. Perform the fol- 
lowing step. 


-= Remove the Motronic Engine Control Module (ECM) -J220- . 
Refer to > page 99 . 
-= Using a Multimeter , check the Fuel Pump (FP) Relay -J17- 


sockets to the Motronic Engine Control Module (ECM) -J220- 
electrical harness connector T80 terminal 4 for resistance. 


Fuel Pump (FP) Relay -J17- |Motronic Engine Control Module 

socket terminal (ECM) -J220- electrical harness 
connector T80 terminal or test 
box socket 

16/S 4 


Specified value: 2.0 Q Max. 
If the specification was not obtained: 


- Check the wiring for a short circuit to each other, Battery (+), 
and Ground (GND). 


- Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


- If necessary, repair the faultywiring connection. 
If no malfunction is found in the wiring: 

Checking activation 

- Switch the ignition on. 


- Using a Multimeter , check the Fuel Pump (FP) Relay -J17- 
socket 16/S to the Motronic Engine Control Module (ECM) - 
J220- electrical harness connector T80 terminal 4 for voltage. 


Fuel Pump (FP) Relay -J17- Motronic Engine Control Module 

socket terminal (ECM) -J220- electrical harness 
connector T80 terminal or test 
box socket 

16/S 4 


- Switch the ignition off. 
Specified value: 0.5 V Max. 
If the specified value was obtained: 


- Replace the Motronic Engine Control Module (GCM) Power 
Supply Relay -J271- . Refer to Fuel Injection & Ignition; Repair 
Group 24. 


If the specified value was not obtained: 


- Check the wiring connection for an open circuit, short circuit 
to Battery (+) or Ground (GND). 


— Check the wiring connection for damage, corrosion, lose or 
broken terminals. 
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— If necessary, repair the faulty wiring connection. 
If no malfunction is found in the wiring and voltage supply was 


— Erase the DTC memory. Refer to > page 7 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 17 . 
- End diagnosis. 


Ifthe DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


— Replace the MFI Engine Control Module (ECM) -J220- . Refer 
to = page 99. 


- Assembly is performed in the reverse of the removal. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 5. 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 17. 


End diagnosis 

4.2 Motronic Engine Control Module, Re- 
placing 

Removing 


(a) Note 


When the-Motronic Engine Control Module (ECM -J220- electri~ 
cal harness connectors are disconnected, the adaptation values 
are erased and the DTC memory content remains intact. 

Work procedure 


Check the identification of the previous Motronic Engine Control 
Module (ECM) -J220- as follows: 


= Connect the scan tool. 
= Switch the ignition on. 


j 


Using the scan tool, select “Vehicle information”. 
= Select“ Calibration Identification” in vehicle information. 


The electronic control module identification number will be dis- 
played, e.g.: O6A906032NA 4983 


— ‘Record the electronic control module identification number. 


- End diagnosis and switch the ignition off. 
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Procedure 


- Remove the screws -arrows-from the cover of the protective 
housing. 


Using a screwdriver, carefully pry off retaining bracket -arrow-. 
-À Disconnect electrical harness connector from control module. 
= Remove the control module. 

Installation 


Installation is performed in reverse order of removal. Note the fol- 
lowing: 


The Motronic Engine Control Module (ECM) -J220- must be in- 
stalled with the protective housing. 


Motronic Engine Control Module (ECM) -J220- reprogramming 


- Thè new Engine Control Module (ECM) -J220- and immobil- 
izer must be activated. Refer to the > Ebahn website for ECM 
and immobilizer activation instructions. 


Final procedures 
After the repair work, the following work sg be performed 
in the following sequénce: 


1- Check the DTC memory?’ Refer to > pageé’S a 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 17. 


4.3 Fuel Pump Relay, Checking 
Special tools and workshop equipment required 
@ Multimeter . 

+ Wiring diagram. 

Test requirements 

* The Fuel Pump (FP) Relay -J17- fuses ok. 

* Battery voltage at least 12.5 volts. 


+ All electrical consumers such as, lights and rear window de- 
froster, switched off. 


* Vehicles with automatic transmission, selector lever in position 
“P" or “N”. 


+ AIC switched off. 


* Ground (GND) connections between engine/transmission/ 
chassis OK. 


* Ignition switched off. 


i! =í 
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Test procedure 


— Performa preliminary check to verify the customers complaint: 
Refer to > page 99 


Start diagnosis 
— Remove the Fuel Pump (FP) Relay -J17= 
Checking voltage 


- Using a Multimeter , check the FuebPump (FP) Relay -J17- 
socket 17/30 to Ground (GND). 


Specified value: battery voltage. 
If the specified value was not obtained: 


= Check the wiring connections from the Battery to the Fuel 
Pump (FP) Relay -J17- socket:17/30 for an open circuit or a 
short circuit. 


- Check the wiring connections for damage, corrosion, lose or 
broken terminals. 


— If necessary, repair the faulty wiring connection. 
If the specified value was obtained: 

Checking activation 

- Install the Fuel Pump (FP) Relay -J17- . 

- Switch the ignition on. 


- Using a Multimeter , check the Fuel Pump (FP) Relay -J17- 
socket 16/85 to Ground (GND) 


- Switch the ignition off. 

Specified value: battery voltage. 

If the specified value was not obtained: 

- Check or replace the Fuel Pump (FP) Relay -J17- . 


- Check the wiring connections for damage, corrosion, lose or 
broken terminals. 


- If necessary, repair the faulty wiring connection. 
If the specified value was obtained: 
Checking wiring 


If the manufacturers test box is being used. Perform the following 
step. 


- Install the test box Adapter F/VAG1598 (68 Pin) - 
VAG1598/22- . Refer to Engine Mechanical, Fuel Injection & 
Ignition, Repair Group 24. 

If the manufacturers test box is not being used. Perform the fol- 

lowing step. 

- Remove the Motronic Engine Control Module (ECM) -J220- . 
Refer to > page 99. 

- Using a Multimeter , check the Fuel Pump (FP) Relay -J17- 
socket 16/S to the Motronic Engine Control Module (ECM) - 


J220- electrical harness connector T80 terminal 4 for resist- 
ance. 
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Fuel Pump (FP) Relay -J17- |Motronic Engine Control Module 

socket terminal (ECM) -J220- electrical harness 
connector T80 terminal or test 
box socket 

16/S 4 


Specified value: 2.0 Q Max. 
If the specification was not obtained: 


- Check the wiring for a short circuit to each other, Battery (+), 
and Ground (GND). 


- Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


— If necessary, repair the faulty wiring connection. 

If no malfunction is found in the wiring: 

- Erase the DTC memory. Refer to > page 7 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 17 . 
- End diagnosis. 


If the DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


- Replace the MFI Engine Control Module (ECM) -J220- . Refer 
to > page 99. 


- Assembly is performed in the reverse of the removal. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 5. 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 17. 


End diagnosis 
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5 Additional Engine Signals, Checking 
= “5.1 Speed Signal, Checking”, page 103 


= “5.2 ECM to Instrument Cluster Control Module K Line, Check- 
ing”, page 104 


5.1 Speed Signal, Checking 


The following procedure requires a test drive. Observe all safety 
precautions. Refer to > page 64 . 


Special tools and workshop equipment required 

+ Multimeter . 

+ Wiring diagram. 

Test requirements 

* The Speedometer -G21- OK. 

* The Motronic Engine Control Module (ECM) -J220- fuses OK. 
* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


+ AIC switched off. 


* Ground (GND) connections between engine/transmission/ 
chassis OK. 


* Ignition switched off. 

Function test 

— Connect the scan tool. 

- Perform a road test with a vehicle speed greater than 5 Km/h. 
- Using the scan tool, Check the vehicle speed: 


Diagnostic text Specified-value 
Vehicle Speed Approx. Vehicle Speed 


- Compare thë vehicle speed on the scan tool to the Speedom- 
eter -G2f-. 


Specified value: a difference of no greater than 10%. 
If the specified value was not obtained or no speed was displayed: 


- Check the wiring from the Motronic Engine Control Module 
pg -J220- to the Instrument Cluster Control Module -J285- 
for an open circuit, Short to Battery (+), or to Ground (GND). 


- ‘Check the wiring connection for damage, corrosion, lose or 
broken terminals. 


- «lf necessary, repair the faulty wiring connection. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- ‘Check the DTC memory. Refer to > page 5. 
2-  Ifnecessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC iemory was erased, generate readiness code. 
Referto > page 17. 


— End of diagnosis. 
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5.2 ECM to Instrument Cluster Control Mod- 
ule K Line, Checking 


If the Engine Control Module (ECM) or the Instrument Cluster 
Control Module -J285- recognizes a malfunction that leads to in- 
creased emissions values, it indicates them bylightingthe Mal- 
function Indicator Lamp (MIL) which isdocated in the instrument 
cluster . 


If the Instrument Cluster Control Module -J285- recognizes a mal- 
function that leads to increased emissions during the operation of 
the engine, the Engine Control Module (ECM) switches on the 
Malfunction Indicator Lamp (MIL) and an entry is stored in the 
DTC memory of the Engine Control Module (ECM) . 


Special tools and workshop equipment required 

+ Multimeter . 

+ Wiring diagram. 

Test requirements 

* The Motronic Engine Control Module (ECM) -J220- fuses OK. 
* Fuse -S30- OK. 

* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


* Vehicles with automatic transmission, shift selector lever into 
position “P” or “N°. 
+ AIC switched off. 


* Ground (GND) connections between engine/transmission/ 
chassis OK. 9 


* Ignition switched off. 
Test procedure 


- Perform a preliminary check to verify the customers complaint. 
Refer to > page 99 


Start diagnosis 
- Remove the Fuel Pump (FP) Relay -J17- . 


- Disconnect the Motronic Engine Control Module (ECM) -J220- 
electrical harness connector. 


- Switch the ignition on. 


- Using a Multimeter , check the Motronic Engine Control Mod- 
ule (ECM) -J220- electrical harness connector terminal 67 to 
Ground (GND) for voltage. 


Specified value: Battery Voltage: 
- Switch the ignition off. 
If the specified value was not obtained: 


- Check the Motronic Engine Control Module (ECM) -J220- 
electrical harness connector terminal T80/19 to the Instrument 
Cluster Control Module -J285- electrical harness connector 
terminal 25 for an open circuit or a short to Battery (+). 


- Check the electrical harness connector for damage, corrosion, 
loose or broken terminals. 


— If necessary, repair the wiring connection. 
If no malfunctions are found in the wiring: 
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Checking wiring 


— Disconnect the Instrument Cluster;Control Module -J285- 
electrical harness connector. 


If the manufacturers test box is being used. Perform the following 
step. 


— Install the Adapter F/VAG1598 (68 Pin) -VAG1598/22- . Refer 
to Fuel Injection & Ignition, Repair Group 24. 


If the manufacturers test box is not being used. Perform the fol- 

lowing step. 

- Remove the Motronic Engine Control Module (ECM) -J220- . 
Refer to > page 99 . 

- Using a Multimeter , check the wiring from the Motronic Engine 
Control Module (ECM) -J220- electrical harness connector 


terminal 19 to the Instrument Cluster Control Module -J285- 
electrical harness connector'terminal 25 for resistance. 


Specified value: 1.5 Q. 
If the specified value was not obtained: 


- Check the Motronic Engine Control*Module (ECM) -J220- 
electrical harness connector terminal 19 to the Instrument 
Cluster Control Module -J285- electrical‘harness connector 
terminal 25 for an open circuit or a short to Ground (GND). 


- Check the electrical harness connector for damage; corrosion, 
loose or broken terminals. 


- If necessary, repair the wiring connection. 


If no malfunction is detected in the wiring and the voltage supply 
was not OK: 


- Replace the Motronic Engine Control Module (ECM) -J220- . 
- Erase the DTC memory. Refer to > page 7 . 

- Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 17 . 
- End diagnosis. 


If the DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


- Replace the Motronic Engine Control Module (ECM) -J220- . 
Refer to > page 99. 


- Assembly is performed in the reverse of the removal. 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 5. 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 17. 


End diagnosis 
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Exhaust system, Emission controls 


1 Exhaust System Components, Re- 
moving and Installing 


= “1.1 Three Way Catalytic Converter, Checking”, page 106 


For all Exhaust System, Emission control component locations. 
Refer to > Engine Mechanical, Fuel Injection and Ignition; Rep. 
Gr. 26 ; Exhaust System Components 


For all Exhaust System, Emission control removal/installation 
procedures and torque specifications. Refer to > Engine Me- 
chanical, Fuel Injection and Ignition; Rep. Gr. 26 ; Exhaust 
System Components 


Check the Technical Bulletins for information that may supersede 
any information included in this manual. Refer to > EBAHN- 
Website . 


rae 


+ All manufacturers special tools as well as common tools may 
contain a manufacturer specific part number. These tools may 
be substituted with an equivalent aftermarket tool or are avail- 
able for purchase through VW. Refer to » Tool catalog . 


+ Manufacturers special tools as well as common tools that. con 
tain a manufacturer specific part number may be referenced 
in the test procedure illustrations showing the tool.tise or in- 
stallation. If the manufacturer specific tool is not‘being used, 
an equivalent aftermarket tool may be installed in the same 
manner as the manufacturers special tool. 


1.1 Three Way Catalytic Converter, Check- 
ing 

Test requirements 

* Battery voltage at least 12.5 volts. 

* Oxygen Sensors OK. 

+ No leaks or damage to exhaust system. 

Function test 


- Perform the function test in Diagnostic Mode 06. Refer to 
= page 9. 


- End diagnosis and switch the ignition ‘off. 

If the specified values are exceeded: 

- Check the exhaust system for leaks. 

— If necessary, repair the leak in the exhaust system. 


- Erase the DTC memory. Refer to > page 7 . 


BE 


— Perform a road test to verify Repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 17 . 
- End diagnosis. 


If no leaks are found in the exhaust system: 
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— Replace the catalytic converter including front exhaust pipe. 
Refer to Engine Mechanical, Repair. Group. 26. 


Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 5. 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to = page 17. 
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on/Glow plug System 


1 Ignition, Servicing 


= “1.1 Ignition System General Information”, page 108 


= “1.2 Safety Precautions”, page 109 
=> “1.3 Test Data, Spark Plugs”, page 109 


= “1.4 Camshaft Position Sensor, Checking”, page 110 


> “1.5 Knock Sensors, Checking”, page 112 


= “1.6 Power Output Stage and Ignition Coil, Checking"; 
page 116 


1.1 Ignition System General Information 


For all Ignition/Glow plug system component locations. Refer to 
Fuel Injection & Ignition, Repair Group 28. 


For all Ignition/Glow plug system removal/installation procedures 
and torque specifications. Refer to Fuel Injection & Ignition, Re- 
pair Group 28. 


Check the Technical Bulletins for information that may supersede 
any information included in this manual. Refer:to = EBAHN- 
lebsite . 


(i) Note 


+ All manufacturers special tools as well as common tools may 
contain a manufacturer specific part number. These tools may 
be substituted with an equivalent aftermarket toofor are avail- 
able for purchase through VW. Refer to » Tool catalog . 


+ Manufacturers special tools as well as common tools that con- 
tain a manufacturer specific part number may be referenced j 
in the test procedure illustrations showing the tool use or in 
stallation. If the manufacturer specific tool is not being used, 
an equivalent aftermarket tool may be installed in the same 
manner as the manufacturers special tool. 


+ The manufacturers test box Adapter F/VAG1598 (68 Pin) - 
VAG1598/22- is available for purchase or rental. Refer to the 
= Tool catalog . 
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1.2 Safety Precautions 


A WARNING 


Observe the following for all installations, especially in the en- 
gine compartment due to lack of room: 


$ Route lines of all types (e.g. for fuel, hydraulic, EVAP can- 
ister system, coolant and refrigerant, brake fluid, vacuum) 
and electrical wiring so that the original path is followed. 


$ Watch for sufficient clearance to all moving or hot compo- 
nents. 


$ Fuel system is under pressure! Before opening system, 
place rags around the connection point. Then release pres- 
sure by carefully loosening connection. 


$ Test equipment must always be secured to the rear seat 
and operated by a second person. 


$ Test and measuring equipment that is operated from the 
passenger seat, the person seated could be injured in the 
event of an accident involving deployment of the passen- 
ger-side airbag. 


$ Do not touch or disconnect ignition wires when engine is 
running or turning at starting RPM. 


+ Only disconnect and reconnect wires for injection and igni- 
tion system, including test leads, if the ignition is turned off. 


A WARNING 


The use of nails, paper clips, eranother unauthorized materials 
to back-probe electrical harness connectors is strictly prohibi- 
ted and may cause damage to the electrical harness connec- 
tors, terminal ends or damage to a component. Use only the 
manufacturers test lead kit or an equivalent aftermarket test 
lead kit for backsprobing all electrical harness connectors. 


If engine is to.be cranked at starting RPM without starting, e.g. for 
a compression test: 


- Remove-Fuse 6 (on fuse panel B) SB6 and Fuse 29 (on fuse 
panel B) SB29 from the fuse holder, E-box, plenum chamber. 


By removing Fuse 6 (on fuse panel B) SB6, voltage supply of 
Ignition Coils with Power Output Stage -N70, N127, N291, N292- 
is interrupted, that of Fuel Injectors -N30, N31, N32, N33- by 
removing Fuse 29 (on fuse panel B) SB29. 


1.3 Test Data, Spark Plugs 
Engine code: AEB (1.8L / 110 kW 5V-Turbo engine) 
Engine Control Module (ECM) Motronic ME 5.9.2 


System identification 


Engine idle speed. 640 to 800 RPM (not adjustable) 


Engine speed (RPM) limitation 


Starting at approx. 6500 RPM 


Ignition sequence 


n] 1-3-4-2 


Ignition timing 


Not adju: le, regulatedby Electronic control module 


Ignition system 


Single coil ignition system.with’6 ignition coils (output stages integrated) that 
are connected-directly to spark plugs by the ignition cables. 


Spark plugs 


101 000 0051 
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Engine code AEB 4+8) 110 kW 5V-Turbo-engine) 
Manufacturer code F7LTCR 

Spark plug gap 0.8 to 1.1 mm 

Tightening torque 30 Nm 

1.4 Camshaft Position Sensor, Checking 


(a) Note 


Use only gold-plated terminals‘when servicing terminals in har- 
ness connector of Camshaft Position (CMP) Sensor -G40- . 
Special tools and workshop equipment required 

+ Multimeter . 

+ Wiring diagram. 

Test requirements 

* The Motronic Engine Control Module (ECM) - J220- fuses OK. 
* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights‘and rear window de- 
froster, switched off. a 


* Vehicles with automatic transmission, shift seléctor lever into 
position “P” or “N”. 
+ AIC switched off. 


* Ground (GND) connections between engine/transmission/ 
chassis OK. 


* Ignition switched off. 
Test procedure 


- Perform a preliminary check to verify the customers complaint. 
Refer to = page 99 


Start diagnosis 
- Disconnect the Camshaft Position (CMP) Sensor -G40- -1-. 
- Switch the ignition on. 
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— Using a Multimeter , Check the Camshaft Position (CMP) Sen- 
sor -G40- electrical harness connector terminals 1 to 3 for 
voltage. 


Specified value: about 5.0 V 

— Switch the ignition off. 

If the specification was not obtained: 
Checking wiring 


If the manufacturers test box is being used. Perform the following 
step. 


— Install the test box Adapter F/VAG1598 (68 Pin) - 
VAG1598/22- . Refer to Engine Mechanical, Fuel Injection & 
Ignition, Repair Group 24. 


If the manufacturers test box is not being used. Perform the fol- 
lowing step. 


- Remove the Motronic Engine:Control Module (ECM) -J220- . 
Refer to > page 99. 


Bo 
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- Using a Multimeter , Check the Camshaft Position (CMP) Sen- 
sor -G40- electrical harness connector to the Motronic Engine 
Control Module (ECM) - J220- electrical harness connector 
T80 for an open circuit. 


Camshaft Position (CMP) | Motronic Engine Control Module 
Sensor -G40- electrical (ECM) - J220- electrical harness 
harness connector termi- |connector T80 terminals or test box 
nals sockets 

1 11 

2 76 

3 Ground (GND) 


Specified value: 1.5 Q Max. 
If the specified value was not obtained: 


= Check the wiring connection for an open circuit, short circuit 
to Battery (+) or Ground (GND). 


- Check the wiring connection for damage, corrosion, lose or 
broken terminals. 


= If necessary, repair the faulty wiring connection. 
eno malfunction is found in the wiring and voltage supply was 


- Replace the Camshaft Position (CMP) Sensor -G40- . 

- Erase the DTC memory. Refer to > page 7 

- Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate'réadiness code. Refer tox page 17 . 
- End diagnosis; 


If the DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


- Replace the MFI Engine Control Module (ECM) -J220- . Refer 
to + page 99. 


- Assembly is performed in the reverse of the removal. 
Final procedures 


After the repair work, the following work steps must be performed 
inthe following sequence: 


1 Check the DTC memory = page 5. 
2- If necessary, erase the DTC memory > page 7 . 


3% If the DTC memory was erased, generate readiness code 
=> page 17. 


End diagnosis 


1.5 Knock Sensors, Checking 
The following procedure is used to diagnose all Knock Sensors . 
Special tools. and workshop equipment required 


@ Multimeter . 


+ Wiring diagram. 
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Test requirements 


* The mounting bolt of Knock Sensor (KS) 1 -G61-/ Knock Sen- 
sor (KS) 2 -G66- tightened to 20 Nm. 


* The Motronic Engine Control Module (ECM) - J220- fuses OK. 
* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


+ Vehicles with automatic transmission, shift selector lever into 
position “P” or “N”. 


+ AIC switched off. 


* Ground (GND) connections between engine/transmission/ 
chassis OK. 


* Ignition switched off. 
Test procedure 


- Performa preliminary check to verify the customers complaint. 
Refer to > page 99 


Start diagnosis 


(i) Note 


Before disconnecting the Knock Sensor electrical harness con- 
nectors, mark the component location. 


- Disconnect the green Knock Sensor (KS) 1 -G61- electrical 
harness connector-upper graphic -1- or the blue Knock Sensor 
(KS) 2 -G66- electrical harness connector 
-upper graphic - 2-. 


Checking internal resistance 


ENS 2) 
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- Using a Multimeter , check the Knock Sensor 
-upper graphic- terminals 1 to 2 for an internal short. 


Specified value: ~ (Infinity). 
If the specified value was not obtained: 


- Replace the faulty Knock Sensor (KS) 1 -G61-/ Knock Sensor 
(KS) 2 -G66- . 


If the specified value was obtained: 

Checking wiring 

If the manufacturers test box is being-Used. Perform the following 

step. 

- Install the test box Adapter F/VAG1598 (68 Pin) - 
VAG1598/22- . Refer to Engine Mechanical, Fuel Injection & 
Ignition, Repair Group 24. 

If the manufacturers test box is not being used. Perform the fol- 

lowing step. 

- Remove the Motronic Engine Control Module (ECM) -J220- . 
Refer to > page 99 . 


[128 


6 


N28-0222 
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- Using a Multimeter , Check the Knock Sensor electrical har- 
ness connector to:thé Motronic Engine‘Contro! Module (ECM) 
- J220- electrical harness connector T80 for amopen circuit. 


Knock Sensor (KS) 1 -G61-| Motronic Engine Control Module 
electrical harness connec- |(ECM) - J220- electrical harnéss 


tor.terminals connector T80 terminals or test box 
sockets 

4 68 

2 67 


Knock Sensor (KS) 2 -G66-| Motronic Engine Control Module 
electrical harness connec- |(ECM) - J220- electrical harness 


tor terminals connector T80 terminals or test box 
sockets 

1 60 

2 67 


Specified value: 1.5 Q Max. 
If the specified value was not obtained: 


- Check the wiring connection for an open circuit, short circuit 
to Battery (+) or Ground (GND). 


-~ Check the wiring connection for damage, corrosion, lose or 
broken terminals. 


nnection. 


— If necessary, repair the faulty wiri 


Inno malfunction is found in the wiringind the resistance was not 


- Replace the faulty Knock Sensor (KS) 1-G61- / Knock Sensor 
(KS) 2 -G66- . 


If no malfunction is found in the wiring and the resistance was OK: 
- Erase the DTC memory. Refer to > page 7 

- Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 17 . 
- End diagnosis. 


If the DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


- Replace the MFI Engine Control Module (ECM) -J220- . Refer 
to > page 99. 


- Assembly is performed in the reverse of the removal. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 5. 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 17. 


- End of diagnosis. 
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1.6 Power Output Stage and Ignition Coil, 
Checking 


The following procedure is used to diagnose Power Output Stage 
-N122- and Ignition Coils -N, N128, N158, N163- . 


Special tools and workshop equipment required 

+ Multimeter . 

+ Diode test lamp . 

+ Wiring diagram. 

Test requirements 

* The Motronic Engine Control Module (ECM) -J220- fuses OK. 
* Fuse (on fuse panel) -S232- OK. 

* Battery voltage at least 12.5 volts. 


* All electrical consumers such as; lights and rear window de- 
froster, switched off. 


* Vehicles with automatic transmission, shift selector lever into 
position “P” or “N”. 
+ AIC switched off. 


* Ground (GND) connections between engine/transmission/ 
chassis OK. 


Test procedure 


- Perform a preliminary check to verify thēeustomers complaint. 
Refer to > page 99 


Start diagnosis 
— Remove the Fuel Pump (FP) Relay -J17- . 


- Disconnect the Power Output Stage -N122- electrical harness: 
connector -1-. 


Checking Power Output Stage -N122- voltage supply 


- Using a Diode test lamp , check the Power Output Stage - 
N122- electrical harness connector terminals for voltage. 
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- Crank the engine. 


Power Output Stage -N122- electrical harness connector termi- 
nals 


1toG 
2toG 
3toG 
4toG 


The LED should light up. 
— Switch the ignition off. 
If the LED does not light up: 


- Using a Multimeter , check the Power Output Stage -N122- 
electrical harness connector terminal G to Ground connection 
on intake manifold for an open circuit. 


Specified value: 1.5 Q Max. 
If the specified value was not obtained: 


- Check the wiring connection for an open circuit, short circuit 
to Battery (+) or Ground (GND). 


- If necessary, repair the faulty wiring connection. 
If the Ground (GND) connection is OK: 
Checking Power Output Stage -N122- wiring 


riha manufacturers test box is being used; Perform the following 
step. 


- Install the Adapter F/VAG1598 (68 Pin) -VAG1598/22- . Refer 
to Fuel Injection & Ignition, Repair Group 24. 


If the manufacturers test box is not being-used. Perform the fol- 
lowing step. 


- Remove the Motronic Engine Control Module (ECM) -J220- . 
Refer to > page 99. 


— Using a Multimeter , Check the Power Output Stage -N122- 
electrical harness connector to the Motronic Engine Control 
Module (ECM) -J220- electrical harness connector T80 for an 
open circuit. 


Power Output Stage - Motronic Engine Control Module 
N122- electrical harness |(ECM) -J220- electrical harness con- 
connector terminal nector T80 terminals or test’box 
sockets 

1 70 

2 78 

4 77 

5 71 


Specified value: 1.5 Q Max. 
If the specified value was not obtained: 


- Check the wiring connection for an open circuit, short circuit 
to Battery (+) or Ground (GND). 


- Check the wiring connection for damage, corrosion, loose or 
broken terminals. 


— If necessary, repair the faulty wiring connection. 
If the wiring was OK and the LED did not light up: 
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— Replace the MFI Engine Control Module (ECM) -J192- . Refer 
to = page 99. 

If the LED lights up: 

Checking Power Output Stages 


- Connect the Power Output Stage -N122- electrical harness 
connector. 


- Disconnect the Power Output Stage -N122- electrical harness 
connector. 


- Using a Diode test lamp , check the Power Output Stage - 
N122- terminals to Battery (+) for voltage. 


Power Output Stage -N122- Termi- | Measure to 
nals 

T4a/1 Battery (+) 
T4a/2 Battery (+) 
T4a/3 Battery (+) 
T4a/4 Battery (+) 


- Crank the engine. 

The LED should light up. 

- Switch the ignition off. 

If the LED does not light up: 

- Replace the Power Output Stage -N122- . 
If the LED does light up: 

Checking Ignition Coil 


- Connect the Power Output Stage -N122- electrical harness 
connector. 


- Disconnect the Ignition Coil electrical harness connector. 
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- Using a Diode test lamp , check the Ignition Coil electrical har- 
ness connector terminal to Battery (+) for voltage. 


Ignition Coil Electrical Har- |Measure to 
ness Connector 
Terminal 
N 1 Battery (+) 
N128 1 Battery (+) 
N158 1 Battery (+) 
N163 1 Battery (+) 


— Crank the engine. 

The LED should light up. 

— Switch the ignition off. 

If the LED does not light up: 


- Check the Ignition Coil electrical harness connector terminal 
1 to Battery (+) wiring connection for an open circuit, short cir- 
cuit to Battery (+) or Ground (GND). 


- If necessary, repair the faulty wiring connection. 
If the wiring connection is OK: 


- Using a Multimeter , check the Ignition Coil electrical harness 
connector terminal 15 to the Ground (GND). 


Ignition Coil Ignition Coil Electrical Harness 
Connector Terminal 

N 15 

N128 15 

N158 15 

N163 15 


Specified:value: 1.5 Q Max. 
If the.specified value was not obtained: 


- Check the wiring connection for an open circuit, short circuit 
to Battery (+) or Ground (GND). 


~ If necessary, repair the faulty wiring connection. 
ff the wiring connection is OK: 

- Replace the faulty Ignition Coil . 

If the wiring connection is not OK: 


- Check the wiring connection from the Ignition Coil electrical 
harness connector terminal 15 to the MFI Engine Control Mod- 
ule (ECM) -J220- electrical harness connector terminal D10 
for an open circuit or short circuit to Battery (+). 


— If necessary, repair the faulty wiring connection. 
- ‘Install Fuse -S234- . 

- Efase the DTC memory. Refer to > page 7 

- Perform a road test to verify repair. 


If the DTC does not return: i.) 
Repair complete, Generate readiness cddg. Refer to page 17 . 
- End diagnosis. 


Ifthe DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 
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- Replace the MFI Engine Control Module (ECM) -J220- . Refer 
to = page 99. 


— Assembly is performed in the reverse of the removal. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 5. 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to = page 17. 
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1 Electrical Components, Checking 


For all Automatic Transmission- Gears, Hydraulic controls com- 
ponent locations. Refer to repair group 38. 


For all Automatic Transmission- Gears, Hydraulic controls re- 
moval/installation procedures and torque specifications. Refer to 
Refer to repair group 38. 


For all Automatic Transmission- Diagnostic procedures. Refer to 
Automatic Transmission 


Check the Technical Bulletins for information that may supersede 
any information included in this manual. Refer to > EBAHN- 
Website . 
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Cautions & Warnings 


Please read these WARNINGS and CAUTIONS before proceeding with maintenance 
and repair work. You must answer that you have read and you understand these 
WARNINGS and CAUTIONS before you will be allowed to view this information. 


e If you lack the skills, tools and equipment, or a suitable workshop for any procedure described in this manual, we 
suggest you leave such repairs to an authorized Volkswagen retailer or other qualified shop. We especially urge 
you to consult an authorized Volkswagen retailer before beginning repairs on any vehicle that may still be covered 
wholly or in part by any of the extensive warranties issued by Volkswagen. 


e Disconnect the battery negative terminal (ground strap) whenever you work on the fuel system or the electrical 
system. Do not smoke or work near heaters or other fire hazards. Keep an approved fire extinguisher handy. 


e Volkswagen is constantly improving its vehicles and sometimes these changes, both in parts and specifications, 
are made applicable to earlier models. Therefore, part numbers listed in this manual are for reference only. Always 
check with your authorized Volkswagen retailer parts department for the latest information. 


e Any time the battery has been disconnected on an automatic transmission vehicle, it will be necessary to 
reestablish Transmission Control Module (TCM) basic settings using the VAG“%551 Scan Tool (ST). 


e Never work under a lifted vehicle unless it is solidly supported on stands designed for the purpose. Do not support 
a vehicle on cinder blocks, hollow tiles or other props that may crumble under continuous load Never work under a 
vehicle that is supported solely by a jack.Never work under the vehicle while the engine is running. 


e For vehicles equipped with an anti-theft radio, be sure of the correct radio activation code before disconnecting the 
battery or removing the radio. If the:wrong code is entered when the power is restored, the radio may lock up and 
become inoperable, even if the correct code is used in a later attempt. 


e If you are going to work under a‘vehicle on the ground, make sure that the ground is level. Block the wheels to 
keep the vehicle from rolling. Disconnect the battery negative terminal (ground strap) to prevent others from 
starting the vehicle while you aře under it. 


e Do not attempt to work on youf vehicle if you do not feel well. You increase the danger of injury to yourself and 
others if you are tired, upset of have taken medicine or any other substances that may impair you or keep you from 
being fully alert. 


e Never run the engine unless thé work area is well ventilated. Carbon monoxide (CO) kills. 


e Always observe good workshop practices. Wear goggles when you operate machine tools or work with acid. Wear 
goggles, gloves and other protective clothing whenever the job requires working with harmful substances. 


e Tie long hair behind your head. Do not.wear a necktie, a scarf, loose clothing, or a necklace when you work near 
machine tools or running engines. If your:hair, clothing, or jewelry were to get caught in the machinery, severe 
injury could result. 


e Do not re-use any fasteners that are worn or deformed in normal use. fasteners are designed to be used 
only once and are unreliable and may fail if used a second.time. This includes,_butis not limited to, nuts, bolts, 
washers, circlips and cotter pins. Always follow the recommendations in this manual - replace these fasteners with 
new parts where indicated, and any other time it is deemed necessary by inspection. 
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Cautions & Warnings 


e illuminate the work area adequately but safely. Use a portable safety light for working inside or under the vehicle. 
Make sure the bulb is enclosed by a wire cage. The hot filament of an accidentally broken bulb can ignite spilled 
fuel or oil. 


e Friction materials such as brake pads and clutch;disesimay contain asbestos fibers. Do not create dust by 
grinding, sanding, or by cleaning with compressed air. Avoid breathing asbestos fibers and asbestos dust. 
Breathing asbestos can cause serioUS diseases such as asbestosis or cancer, and may result in death. 


e Finger rings should be removed so that they cannot cause electrical shorts, get caught in running machinery, or be 
crushed by heavy parts. 


e Before starting a job, make certain that you have all the necessary tools and parts on hand. Read all the 
instructions thoroughly; do not attempt shortcuts. Use tools that are appropriate to the work and use only 
replacement parts. meeting Volkswagen specifications. Makeshift tools, parts and procedures will not make good 
repairs. 


e Catch draining fuel, oil or brake fluid in suitable containers. Do not use empty food or beverage containers that 
might mislead someone into drinking from them. Store flammable fluids away from fire hazards. Wipe up spills at 
once, but do not:store the oily rags, which can ignite and burn spontaneously. 


e Use pneumatic and electric tools only to loosen threaded parts and fasteners. Never use these tools to tighten 
fasteners, especially on light alloy parts. Always use a torque wrench to tighten fasteners to the tightening torque 
listed. 


e Keep sparks, lighted matches, and open flame away from the top of the battery. If escaping hydrogen gas is 
ignited, it will ignite gas trapped in the cells and cause the battery to explode. 


e Be mindful of the environment and ecology. Before you drain the crankcase, find out the proper way to dispose of 
the oil. Do not pour oil onto the ground, down a drain, or into a stream, pond, or lakes‘Consult local ordinances that 
govern the disposal of wastes. 


e The air-conditioning (A/C) systeris filled with a chemical iawn that is.fazardous. The A/C system should be 
serviced only by trained automotive Service technicians u: approved refrigerant recovery/recycling equipment, 
trained in related safety precautions, and familiar with regulations: Governing the discharging and disposal of 
automotive chemical refrigerants. 


e Before doing any electrical welding on vehicles equipped with anti-lock brakes (ABS), disconnect the battery 
negative terminal (ground strap) and the ABS control module connector. 


e Do not expose any part of the A/C system to high temperatures such as open flame. Excessive heat will increase 
system pressure and may cause the system to burst. 


e When boost-charging the battery, first remove the fuses for the Engine Control Module (ECM), the Transmission 
Control Module (TCM), the ABS control module, and the trip computer. In cases where one or more of these 
components is not separately fused, disconnect the control module connector(s). 


e Some of the vehicles covered by this manual are equipped with a supplemental restraint system (SRS), that 
automatically deploys an airbag in the event of a frontal impact. The airbag is operated by an explosive device. 
Handled improperly or without adequate safeguards, it can be accidentally activated and cause serious personal 
injury. To guard against personal injury or airbag system failure, only trained Volkswagen Service technicians 
should test, disassemble or service the airbag system. 
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Cautions & Warnings 


Do not quick-charge the battery (for boost starting) for longer than one minute, and do not exceed 16.5 volts at the 
battery with the boosting cables attached. Wait at least one minute before boosting the battery a second time. 


Never use a test light to conduct electrical tests of the airbag system. The system must only be tested by trained 
Volkswagen Service technicians using the VAG 1551 Scan Tool (ST) or an approved equivalent. The airbag unit 
must never be electrically tested while it is not installed in the vehicle. 


Some aerosol tire inflators are highly flammable. Be extremely cautious when repairing a tire that may have been 
inflated using an aerosol tire inflator. Keep sparks, open flame or other sources of ignition away from the tire repair 
area. Inflate and deflate the tire at least four times before breaking the bead from the rim. Completely remove the 
tire from the rim before attempting any repair. 


e When driving or riding in an airbag-equipped vehicle, never hold test equipment in your hands or lap while the 
vehicle is in motion. Objects between you and the airbag can increase the risk of injury in an accident. 


I have read and I understand these Cautions and Warnings. 
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